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SECOND  ANNUAL  REPORT 

OF  THE 

MARYLAND  AGRICULTURAL  EXPERIMENT  STA- 
TION, FOR  1889. 

Report  of  the  Director. 

'The  Weather: — In  rendering  "a  full  and  detailed  report 
of  the  operations "  of  this  Station,  for  the  year  1889,  in 
accordance  with  law,  the  most  unusual  feature  of  the  year, 
agriculturally,  to  be  mentioned,  is  the  weather ;  this  had  an 
important  bearing  upon  the  greater  part  of  our  operations. 

Very  excessive  rainfall,  so  distributed  as  to  involve  serious 
deficiency  in  sunshine,  makes  a  most  unfavorable  growing 
season.  These  were  the  conditions  which  characterized  the 
agricultural  year  just  passed.  The  following  table  shows 
that  these  conditions  were  not  local: 
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•  1 

Places.  ! 

1 

Normal 
Rainfall 
inches.  ; 

Rainfall 

1889 
inches.  I 

Rainy 
Days 
1889. 
No- 

?  i 

59.59 

144 

42.97  ! 

62.25 

159 

43.69  1 

61.33  1 

153 

31.85 

40.17 

98 

The  cities  of  Baltimore  and  Washington  seem  to  have 
had  a  greater  rainfall  than  experenced  at  this  Station, 
while  Western  Maryland  apparently  escaped  the  extreme. 
The  excess  in  the  eastern  part  of  the  State,  over  the  average 
of  the  past  eighteen  or  twenty  years,  m  as  about  forty  per 
cent,  while  at  Cumberland,  it  was  but  twenty-six  per  cent. 
The  effect  u})on  the  growing  season  is  better  shown  by  the 
fact  that  the  excess  of  rainfall  in  this  vicinity,  from  April 
first  till  October  first,  was  seventy-five  per  cent.    At  this 
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Station  rain  fell  on  144  days  in  the  year,  the  sun  was  not 
visible  at  all  on  86  days  out  of  244  days  included  in  this 
record  and  there  was  but  one-third  of  the  sunshine  due 
according  to  the  almanac,  for  this  period  of  8  months.  The 
pages  of  meteorological  records  which  occur  later  in  this 
report  include  the  details  of  rainfall  and  sunshine  and 
also  observations  on  the  temperatures  and  the  winds. 

This  remarkable  weather  interfered  greatly  with  all  of 
our  Station  work  in  the  field,  and  that  which  is  done  under 
cover,  during  the  growing  season,  is  generally  connected 
with  and  dependent  upon  the  former.  Tests  with  fertil- 
izers and  all  manures  are  particularly  unreliable  m  such  a 
season  and  proper  allowance  should  therefore  be  made  in 
interpreting  the  records  and  results  of  all  work  of  this  class 
reported  upon  in  the  following  pages.  Necessary  cultiva- 
tion was  often  impossible  and  if  finally  done,  it  was  at  the 
wrong  time;  hence  jilant-growth  was  abnormal  and  all 
notes  upon  it  unsatisfactory.  A  good  many  things  which 
had  been  planned  were  not  attempted,  some  experiments 
begun  were  abandoned  and  others  Avere  much  impaired. 
The  prevailing  conditions  were  even  more  unfavorable  to 
good  results  in  experiment  work  than  in  practical  farming. 
"  The  season "  can  therefore  be  charged  with  many  of  the 
failures  and  imperfections  of  this  report,  as  well  as  some  of 
its  omissions.  Something  has  been  accomplished,  however, 
as  set  forth  in  the  reports  of  several  staff  officers  of  the  Sta- 
tion, which  follow  and  to  which  attention  is  invited. 

In  making  choice  of  subjects  for  investigation  at  the 
Station,  attention  was  early  directed  to  the  great  and  grow- 
ing interests  connected  with  the  canning  or  ])acking  of 
vegetables  and  fruits  in  this  State,  and  the  crops  which 
contribute  to  this  industry.  To  some  of  these  crops  it  was 
decided  to  give  special  attention. 

The  Tomato: — The  tomato  occupies  a  conspicuous  place 
in  the  agriculture  of  a  large  part  of  Maryland.  Besides  the 
constantly  increasing  use  of  this  vegetable,  or  fruit,  i]i  its 
fresh  state,  the  demand  for  it  for  canning  has  become  very 
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large.  The  tomato  pack ' '  of  the  whole  country,  was  esti- 
mated at  3,343,000  cases  in  1888,  and  2,977,000  cases  in 
1889.  To  this  aggregate  Maryland  contributes  over 
twenty-three  per  cent.,  or  nearly  one-fourth.  The  quantity 
annually  canned  being  from  thirty  to  thirty-five  thousand 
tons,  there  must  be  at  least  forty  thousand' tons  of  tomatoes 
ripened  yearly  in  this  State,  representing  the  product  of 
twelve  thousand  (12,000)  acres  of  land.  Some  estimates 
place  the  area  and  total  produet  much  higher.  But 
the  moderate  figures  adopted  fully  justify  the  time 
and  att^iution  given  to  the  tomato  at  this  Station,  the 
past  year,  and  its  prominence  in  this  report.  Owing 
largely  to  the  unfavorable  conditions  which  existed, 
the  results  of  this  first  season's  work  have  not  been  conclu- 
sive in  any  particular.  B  it  substantial  progress  has  been 
made  and  the  tomato  sections  of  the  reports  of  the  Ilorti- 
€ulturist  and  the  Chemist  of  the  Station  contribute 
materially  to  the  knowledge  of  the  subject  and  indicate 
profitable  lines  of  further  investigation.  Dr.  E.  Lewis 
Sturtcvant,  who  was  for  some  years  Director  of  the  New 
York  Agricultural  Experiment  Station  (Geneva),  has 
kindly  contributed  a  valuable  introductory  chapter  on  the 
history  and  botany  of  the  tomato. 

A  similar  course  of  inquiry  regarding  sugar-corn  as  a 
canning  crop  was  initiated  but  circumstances  compelled  its 
abandonment  at  an  early  period,  to  be  renewed  in  a  more 
propitious  season. 

Tohar((t : — Maryland  tobacco  has  long  had  a  high  reputa- 
tion and  this  crop  has  been  one  of  the  staples  of  the  State. 
Erom  a  combination  of  causes,  this  interest  has  been  declin- 
ing for  a  number  of  years  and  the  acreage  and  average 
product  have  both  seriously  decreased.  A  large  area  in  the 
State  continues,  as  it  has  always  been,  peculiarly  adapted  to 
raising  tobacco,  and  this  comprises  a  section  where  it  is 
Tery  difficult  to  find  any  satisfactory  substitute  crop,  if 
tobacco-growing  is  abandoned.  Tobacco  therefore  seems  to 
offer  a  good  subject  for  experimental  study.    An  effort  was, 
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made  the  past  year  m  this  direction,  in  which  a  number  of 
tobacco  planters  of  long  experience  and  in  several  counties,, 
volunteered  to  co-operate.  Two  general  lines  of  inquiry 
were  proposed : 

I.  Cannot  Maryland  tobacco  be  improved  in  quality?" 
First — By  introducing  new  varieties  of  the  plant :  or 
Second — By  special  feeding  or  other  treatment  of  the 

kinds  commonly  raised  in  the  State. 

II.  Cannot  the  product  per  acre  of  tobacco  be  increased  ? 
First — By  special  fertilizers  or  methods  of  manuring;  or 
Second — By  new  or  improved  methods  of  cultivation. 

Here,  again,  the  season  interfered,  and  the  effort  must  be 
repeated  to  obtain  any  results  worthy  of  record. 

Ensilage: — Increased  interest  in  the  economies  of  feeding- 
stock  and  the  extension  of  dairy  farming,  have  led  many 
practical  farmers  to  lately  inquire  into  the  advantages  of 
the  silo  system  of  storing  green  forage  and  preserving  it 
through  the  year  in  a  succulent,  palatable  and  healthful 
condition.  To  the  subject  of  silos  and  ensilage,  this. 
Station  has  therefore  given  some  attention  during  both  year? 
of  its  work,  and  the  results  are  partially  given  in  the  report 
of  the  Agriculturist.  Ensilage  was  first  made  in  quantity 
in  America  and  with  success,  by  Mr.  Francis  Morris,  in 
Baltimore  county,  Maryland,  in  the  year  1876.  It  seems 
appropriate  that  further  knowledge  of  this  system  should 
be  sought  at  the  Maryland  Station  aiid  our  ensilage  experi- 
ments will  be  continued. 

Varietij  Tests: — As  shown  by  bulletins  Xo.  4  and  Xo.  5^ 
from  this  Station,  numerous  comparative  tests  of  different 
varieties  of  farm  crops,  grasses,  fruits  and  vegetables  ha\e- 
been  made  or  attempted  here,  the  past  year. 

The  published  lists  contained  the  names  of  1488  agricul- 
tural plants,  claimed  to  represent  as  many  different  varieties- 
and  all  growing  on  the  Station  grounds,  during  the  year 
1889.  Besides  the  entire  failure  of  a  number  of  these  trials,, 
resulting  from  unfavorable  weather,  experience  with 
others  proved  it  to  be  useless  to  ordinarily  do  so  much  of 
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this  class  of  work.  But  some  of  these  tests  have  been 
interesting  and  instructive;  attention  is  called  to  these 
records,  in  the  appended  reports  of  the  Station  Agricul- 
turist and  Horticulturist,  especially  as  to  oats,  grasses  and 
forage  plants,  tomatoes,  potatoes,  turnips,  radishes  and 
lettuce.  Something  of  this  character  should  be  included  in 
•the  yearly  routine  of  the  Station,  to  keep  the  public 
informed  as  to  the  merits  of  the  ncAv,  or  newly-pi'esented 
varieties;  but  where  so  much  land  and  labor  are  re(iuired 
and  so  little  is  gained,  often,  this  work  slioiild  Ik-  held 
wdthin  moderate  limits. 

Feeding  Experiments: — I^p  to  the  close  of  the  year 
reported  upon,  the  facilities  of  this  Station  for  conducting 
experiments  with  domestic  animals  have  not  been  such  as 
to  ensure  truly  scientific  methods  and  reliable  results.  But 
rather  than  entirely  omit  this  class  of  work,  some  simple 
feeding  trials  have  been  conducted  with  cattle,  sheep  and 
swine.  These  trials  are  reported  in  Bulletin  No.  7,  of  this 
Station,  bearing  date  of  December,  1889.  (The  general 
distribution  of  this  Bulletin  has  been  unavoidably  delayed.) 

Work  of  Verification — Potatoes: — The  organic  .  law 
makes  it  a  part  of  the  specitic  "object  and  duty  "  of  agri- 
cultural experiment  stations,  to  verify  experiments."  The 
experiments  at  this  Station  with  potatoes,  and  the  general 
conclusions  reached  as  to  the  best  form  of  using  tubers  for 
planting,  as  published  in  Bulletin  No.  'I  and  our  first  Annual 
Report,  have  been  so  well  sustained  by  similar  work  in 
numerous  other  years  and  places,  further  confirmed  at 
several  Stations  in  this  country  the  past  year,  that  the  time 
seems  to  have  arrived  for  verifyinff,  on  the  basis  of  practical 
farm  usage  and  field  culture,  the  accuracy  of  these  experi- 
mental results,  rather  than  continuing  the  multiplication  of 
the  latter.  The  report  of  the  Horticulturist,  which  follows,, 
contains  a  description  of  the  effort,  the  past  year,  to  grow 
potatoes  at  this  Station,  by  the  acre  ( instejid  of  the  square 
yard)  under  ordinary  farm  conditions  but  w  ith  all  the  facts 
accurately  observed  and  recorded.    'I'liis  account  explains 
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the  partial  failure  of  the  attempt  and  gives  the  partial 
results.  The  latter  substantially  verify  the  conclusions  of 
former  experiments.  But  the  vicissitudes  of  the  potato- 
field  of  1889  were  great  and  this  task  should  be  repeated. 
The  year's  experience  is  sufficient,  however,  to  prove  the 
need  and  value  of  this  work  of  verification. 

Co-operation: — As  the  national  system  of  agricultural 
experimentation  becomes  established,  the  expediency  of 
systematic  co-ordination  and  co-operation  between  Stations 
in  neighboring  States,  demonstrates  itself  to  all  engaged  in 
the  work.  Much  of  the  work  of  the  Pennsylvania  Station 
applies  equally  well  to  our  central  counties  and  the  northern 
tier ;  the  West  Virginia  Station  is  engaged  upon  problems 
and  laboring  under  conditions  very  similar  to  those  of 
Western  Maryland  and  the  work  which  the  Delaware  Station 
elects  for  its  State,  is  well  suited  to  the  Eastern  Shore. 

It  was  the  purpose  of  the  Delaware  and  Maryland  Stations 
to  co-operate  during  the  past  year  in  experiments  with 
forage  plants  believed  to  be  specially  adapted  to  the  Dela- 
ware-Maryland peninsula,  but  circumstances  necessitated 
a  postponement  of  this  work.  It  is  believed  that  something 
of  this  kind  can  be  done  in  the  future,  to  our  mutual 
advantage. 

Upon  the  invitation  of  the  United  States  Department  of 
Agriculture,  this  Station  co-operated  with  certain  Divisions 
of  that  Department,  during  the  season  of  1889,  in  promoting 
three  lines  of  investigation: 

1.  Special  feeding  of  cows  and  making  butter  from  them, 
to  ascertain  the  effect  of  peculiar  food  upon  the  composition 
of  butter. 

2.  Growing  sorghum  in  great  variety  and  considerable 
quantity,  under  different  conditions,  as  an  adjunct  to  the 
sorghum-sugar  experiments  by  the  Chemist  of  the  l^epart- 
ment. 

3.  Raising  mulberry  trees  of  different  kinds  for  the 
information  and  use  of  the  Silk-section  of  the  Division  of 
Entomology. 
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Marls  and  Soil  Examinations: — The  Act  of  Congress 
making  the  appropriation  which  supports  this  Station 
during  the  year  ending  June  30th,  1890  contains  a  special 
proviso  that  "a  portion  of  the  work  of  the  Station  shall  be 
devoted  to  the  examination  and  classification  of  the  soils  of 
the  State,  with  a  view  to  securing  more  extended  knowledge 
and  better  development  of  their  agricultural  capabilities.'' 
In  accordance  therewith  a  number  of  examinations  have 
been  made  of  peculiar  and  of  characteristic  soils  in  different 
parts  of  the  State,  and  the  investigation  of  the  marl  deposits 
of  the  Eastern  portions  of  Maryland,  has  been  renewed. 
Full  descriptions  of  the  samples  taken  and  the  results  of 
their  chemical  analyses  are  given  in  the  report  of  the 
Station  Chemist.  This  work  will  be  continued  and  particu- 
larly that  part  of  it  relating  to  the  marls. 

Maryland  marls  have  been  studied  at  intervals,  under  the 
auspices  of  the  State,  with  a  view  of  determining  their 
economic  relation  to  agriculture.  In  1833,  Prof.  J.  T. 
Ducatel  was  appointed  State  Geologist  and  commenced  the 
work  of  making  a  geological  survey  and  map  of  Maryland, 
being  assisted  by  J.  H.  Alexander,  as  engineer,  and  others. 
The  reports  of  Ducatel  were  rendered  annually  and  published 
fey  the  State  from  1834  to  1840,  inclusive.  The  second  and 
third  of  these  reports  are  almost  wholly  given  to  the  marl 
beds,  their  location,  character  of  deposits,  chemical  compo- 
sition, methods  of  excavation  and  the  use  of  marl  on  farms. 
Later  reports  include  special  notes  upon  the  geology  of  the 
several  counties  of  the  State,  with  relation  to  their  agricul- 
tural needs  and  capabilities.  This  important  work  was 
permitted  to  lapse  in  1841.  Six  years  later,  under  an  Act 
of  Assembly,  Dr.  James  Higgins,  was  appointed  State 
Agricultural  Chemist  and  his  first  report  to  the  Legislature 
was  published  in  1850;  subsequent  reports  of  this  officer 
were  printed  by  the  State  in  1852,  '53,  '54,  '56  and  '58.  In 
all  of  these  reports  much  attention  is  given  to  the  soils  of 
the  State  and  especially  to  the  marl  deposits.  The  Assembly 
ordered  10,000  coi)ies  of  Higgins"  first  report  for  general 
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ilistribution  and  the  deniaiul  for  these  documents  became  so 
greiit,  ajl  over  the  State,  that  the  number  was  increased 
year  after  year,  till  an  edition  of  22.000  copies  of  the  Sixth 
Eeport  was  ordered,  in  January,  1858.  In  May,  1858,  Prof. 
Philip  T.  Tyson  succeeded  to  the  position  and  duties  of 
State  Agricultural  Chemist.  Two  reports  by  Tyson  were 
published  by  the  State,  in  1860  and  1862,  respectively,  and 
then  his  work  ceased.  These  reports  also  contain  much  of 
value  regarding  the  geology,  the  soils  and  the  marl  deposits 
of  the  State.  The  advancement  of  science  aided  this  line 
of  Avork,  and  the  labors  of  Prof.  Tyson,  although  twenty 
years  have  since  elapsed,  may  be  regarded  as  the  most  in- 
telligent, comprehensive  and  useful  of  their  kind  yet  per- 
formed in  the  State  and  for  its  benefit.  Prof.  P.  E.  Uhler, 
president  of  the  Maryland  Academy  of  Sciences,  has  lately 
pursued  a  geological  study  of  the  tidewater  portions  of  the 
State,  and  added  valuable  contributions  to  previous  knowl- 
edge of  the  marl  deposits. 

A  good  foundation  has  thus  been  laid  for  the  further 
investigation  of  MarAdand  marls.  Indeed  little  more  is 
needed  than  to  re-locate  the  chief  de})osits,  gather  together 
Avhat  is  already  known  about  them,  and  again  determine 
their  comj)osition  and  relative  merits  as  fertilizers,  with 
such  new  light  as  modern  science  lends  to  the  work.  The 
economic  use  of  the  best  of  these  marls  must  also  be  re- 
viewed with  reference  to  the  changed  condition  of  labor 
and  agriculture  generally.  In  taking  up  this  work,  the 
Station  has  promise  of  the  active  and  efficient  aid  of  a 
division  of  the  U.  S.  Geological  Survey. 

Seed  Examinations  : — During  the  early  spring  of  1889, 
the  Horticulturist  made  an  extended  and  detailed  examina- 
tion of  the  seed  supply  of  the  State.  The  local  Granges  of 
the  Patrons  of  Husbandry  assisted  in^  procuring  samples  of 
seed  and  the  necessary  information  as  to  the  sources  of 
supply.  This  inquiry'  was  applied  mainly  to  seeds  for 
gardens  and  truck  farms,  although  more  or  less  farm  field 
seeds  Avere  also  included.    It  was  found  that  the  bulk  of 
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garden  and  vegetable  seeds,  sold  in  the  State,  are  supplied 
bv  the  following  named  dealers  and  growers :  D.  M.  Ferry 
&  Co.,  David  Landreth's  Sons,  Peter  Henderson  cS:  Co.^ 
Bnist  of  Philadelphia,  and  Bolgiano  of  Baltimore.  The 
samples  were  in  all  cases  taken  directly  from  the  stock 
offered  for  sale.  They  were  examined  with  reference  to 
their  })urity  and  vitality,  and  some  were  grown  to  determilie 
trneness  to  name.  The  work  involved  a  great  deal  of  detaiL 
and  the  records  inclnde  a  mass  of  lignres  of  countings  and 
weighings,  with  many  other  notes.  It  seems  quite  iiseles.s 
to  publish  these  extensive  and  uninteresting  tables. 

The  general  result  of  this  examination  was  to  furnish 
conclusive  proof  that  the  supply  of  vegetable  and  garden 
seeds  offered  for  sale  in  the  State  is  good,  satisfactory  in 
quality  and  reasonable  in  quantity  for  the  prices.  Only 
in  exceptional  cases  were  seeds  found  impure  or  lacking  in 
vitality  or  germinative  powt-r.  The  general  freedom  fron^ 
impurities  show  that,  as  a  rule,  proper  care  is  taken  in 
cleaning  the  seed  iJIfore  it  is  offered  for  sale.  This  state- 
ment  does  not  include  field  seeds.  Grass  and  clover  seed? 
were  found  to  often  contain  much  foreign  matter,  partly 
worthless  and  partly  injurious.  Bur  the  sources  of  supply 
of  this  class  are  generally  unknown,  the  lots  are  very 
numerous  and  vary  greatly,  and  by  the  time  a  sample  can 
be  obtained  and  properly  examined,  the  lot  it  represents 
likely  to  have  changed  ownership  and  be  untraceable; 
hence  this  line  of  work  affords  little  of  practical  value  be- 
sides  general  information.  The  average  of  germination  for 
samples  tested,  of  all  classes,  was  over  75  per  cent.  There 
was  a  marked  difference  in  the  vitality  of  different  kinds  of 
seeds ;  for  instance,  lettuce  seed  has  always  a  very  high, 
rate  of  A-itality  (94  per  cent,  or  over),  while  carrot  and 
cauliflower  seed  are  usually  of  low  vitality  (ranging  from 
53  to  64  per  cent).  Cauliflower  seems  to  be  the  most  ex- 
pensive  of  all  garden  seeds,  especially  in  the  i)acket  form. 
A  certain  packet  of  Snowball  Cauliflower  was  found  ta 
contain  only  344  seeds,  a  third  of  these  worthless,  and  yet 
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at  the  pacls:et-price  paid,  this  seed  cost  eighty-four  ($84) 
dollars  per  pound  I 

Improvements  at  the  Station: — Substantial  progress  has 
been  made  during  the  year,  in  i^ro^-iding  facilities  for  the 
peculiar  work  of  the  Station.  The  library  has  been 
increased,  important  additions  have  been  made  to  the 
laboratory  equipment,  microscopes  and  accessories  have  been 
purchased  and  a  complete  photographic  outfit  obtained, 
including  the  fitting  up  of  a  suitable  darkroom. 

A  commodious  and  well-arranged  building  for  stable  and 
storage  has  been  erected,  forty  feet  square,  with  sixteen- 
foot  post5  and  a  hipped  roof,  giving  great  capacity  in  the 
lofts.  On  the  first  floor  are  stalls  for  the  working  animals, 
harness  room  and  feed  room,  all  on  the  north  side ;  on  the 
south  side  are  four  boxes  or  pits,  ten  feet  square,  with 
water-tight  bottoms  and  sides,  for  feeding  experiments,  and 
for  making  and  saving  manure  for  special  purposes.  Eaoh 
of  these  boxes  has  a  window  and  an  outer  door;  also  a  door 
opening  upon  the  central  space  where  9  platform  scale  of 
two  tons  capacity  is  set  in  the  floor.  The  second  story  is 
well-floored  and  well-lighted.  This  floor  and  the  lofts 
above  are  for  general  storage,  but  arranged  Avith  special 
reference  to  separately  storing  the  crops  from  field  plots 
comparatively  small  and  numerous.  The  funds  available 
were  exhausted  before  this  building  was  painted  on  the 
exterior,  or  quite  completed  inside.  The  legal  allowance  of 
five  per  cent,  of  the  annual  income,  for  erection,  altera- 
tion and  repairs  of  buildings,  is  insufficient  during  the 
formative  period  of  the  Station  and  the  limit  should  be 
doubled. 

Quite  an  extensive  systi-m  of  draining  a  portion  of  the 
■experiment  lands  has  been  jilanned,  some  of  the  mains  have 
been  laid  and  the  tile  are  now  upon  the  ground  for  about 
two  miles  of  lateral  branches. 

Xeeds  of  the  Station : — As  soon  as  circumstances  permit, 
a  roomy  shed,  fifty  or  sixty  te^t  long,  should  be  built  ad- 
joining the  new  out-buildings  on  the  north,  to  cover  a 
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tool-room  and  carriage-house,  and  give  ample  storage  for 
wagons,  farm  implements,  fertilizers,  manure  and  composts 
made  under  cover.  A  small  plant-house  is  also  needed  to 
enable  botanical  studies  to  be  continued  throughput  the 
year.  A  good  deal  of  work  is  required  to  complete  .  the 
fitting  of  the  room  in  the  main  building,  reserved  for  a 
museum,  and  supply  it  with  cases,  etc.,  while  the  seed-room 
and  the  shop  are  lacking  in  equipment. 

Farm  Mechanics : — It  is  intended  to  follow  the  progress 
of  mechanics  as  applied  to  farming  operations,  and  from 
time  to  time,  as  opportunity  permits,  to  make  practical  and, 
in  some  instances,  comparative  trials  of  new  and  improved 
implements  and  machinery.  The  object  will  be  to  test 
their  efficiency  and  make  impartial  reports  upon  their 
merits  and  defects.  A  beginning  has  been  made  in  this 
direction  and  the  brief  records  will  be  found  in  the 
appended  report  of  the  Machinist  of  the  Station. 

Exhibitions  and  Meetings  .-—The  policy  of  making  the 
Station  and  its  w^rk  known  to  the  people  of  the  State^ 
through  the  agency  of  agricultural  shoAvs  and  public  meet- 
ings, as  explained  in  the  First  Annual  Eeport,  has  been 
continued  during  the  past  year,  with  increased  satisfaction. 
The  Station  has  made  exhibits,  in  the  nature  of  object 
lessons,  at  every  County  Agricultural  Fair  held  in  the 
State  during  the  past  autumn,  as  well  as  at  the  Exposition 
of  the  State  Association  at  Pimlico.  Members  of  the  Station 
staff,  assisted  by  students  of  the  senior  class  of  the  College, 
were  in  attendance  in  all  cases  to  explain  the  exhibits,  dis- 
tribute bulletins,  and  give  information  regarding  the  Station 
and  its  purpose.  These  displays  attracted  much  attention 
and  were  favorably  commented  upon.  At  the  Talbot 
County  Fair,  a  special  committee,  strong  in  its  composition, 
made  an  examination  of  the  Station  exhibit  there  and  re- 
ported upon  it  in  terms  of  high  commendation.  Useful 
and  appreciated  as  this  work  has  been,  it  has  proved  very 
laborious  and  expensive  and  occurs  at  a  time  of  year  when 
there^s  much  to  be  done  at  the  Station.    It  seems  well. 
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therefore,  not  to  attempt  so  much  of  it  hereafter,  in  any 
one  season,  but  visit  three  or  perhaps  four  counties  each 
year,  in  different  parts  of  the  State,  not  going  to  the  same 
county  t^^'O  successive  years. 

The  most  extensive  exhibit  made  by  the  Station  was  at 
Pimlico.  A  floor  space,  50  by  20  feet,  was  assigned  and 
the  display  occupied  300  square  feet  of  table  and  800  feet 
of  wall  space.  The  exhibit  embraced  24  varieties  of  corn, 
30  of  wheat,  28  of  oats,  30  of  potatoes,  50  of  tomatoes,  18 
of  squashes,  15  of  beans,  12  of  peppers,  10  of  tobacco,  and 
collections  of  grasses,  forage  plants  and  sorghum.  There 
were  also  object  lessons  in  the  chemistry  of  food  products, 
showing  the  component  parts  of  a  stalk  of  corn,  a  peck  of 
wheat,  a  peck  of  potatoes,  and  a  gallon  of  milk.  The  ex- 
hibit was  carefully  prepared  and  tastefully  arranged  so  as 
to  be  both  instructive  and  attractive  in  its  appearance. 
For  example,  the  28  varieties  of  oats  w^re  shown  side  by 
side,  and  of  each  variety  there  was  a  tray  containing  two 
quarts  in  merchantable  form,  on  a  table  wdthin  reach  of 
the  visitor  ;  behind  the  tray  a  show-bottle  of  extra  cleaned 
-seed;  hung  on  the  wall  back  of  these,  a  sample  sheaf  of 
the  crop  as  'harvested,  and  above  this  a  single  complete 
plant  representative  of  the  variety,  washed  out,  showing  its 
rooting  and  tillering  habits ;  attached  to  the  sheaf  was  a  large 
■card  giving  the  name  of  the  variet}',  tlie  source  of  the  seed, 
the  average  height  of  plant,  the  product  of  grain  per  acre, 
and  the  weight  of  a  measured  bushel.  The  data  were  thus 
afforded  for  an  intelligent  and  compreliensive  comparative 
study.  The  other  parts  of  the  exhibit  were  similarly  ar- 
ranged and  accompanied  by  explanatory  cards. 

The  Director  of  the  Station  and  his  assistants  have  also 
continued,  as  opportunities  have  occurred,  to  attend  meet- 
ings for  the  discussion  of  agricultural  subjects,  in  various 
parts  of  the  State,  and  during  the  past  year  such  duties 
have  been  performed  in  eleven  different  counties.  The 
Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations,  has  formally  declared  in  favor  of  this  kind 
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of  work  by  Station  men,  and  it  is  certain  that  the  direct  inter- 
course which  is  thus  secured  between  the  practical  farmers 
of  the  State  and  the  officials  of  the  Station  materially 
assists  in  turning  the  labors  of  the  latter  in  the  right  direc- 
tion and  enhancing  the  value  of  their  results. 

Visitors: — The  very  best  way  in  whicli  to  have  the 
objects,  facilities  and  operations  of  the  Station  known  to 
those  for  whose  special  benefit  the  institution  is  main- 
tained, is  by  inducing  as  many  people  as  possible  to  come 
liere  and  see  for  themselves.  Special  effort  is  made  to 
have  it  well  known  that  visitors  are  always  welcome  and 
will  be  given  every  possible  attention.  This  is  having  its 
effect  and,  as  time  passes,  more  and  more  visitors  are  com- 
ing. Committees  or  larger  delegations  from  agricultural 
organizations  of  all  kinds  are  now  frequently  to  be  found 
Jiere,  making  careful  examination  of  the  workings  of  the 
Station.  Within  the  year,  representatives  of  nearly  all  the 
prominent  organizations  in  the  interest  of  farming,  have 
been  here.  The  Maryland  State  Farmers'  Association  and 
the  State  Grange  h'ave  both  appointed  standing  committees 
to  inspect  the  Station  and  its  work,  and  periodically  report 
upon  its  condition  and  management.  Visits  from  pro- 
gressive farmers  individually  interested  in  the  work  are 
also  becoming  frequent. 

Reports  and  BuUetins : — The  law  establishing  the  Station 
for  the  purpose  of  "acquiring  useful  and  practical  infor- 
mation on  subjects  connected  with  agriculture,"  requires 
that  this  information  shall  be  cliff  used  among  the  people  and 
prescribes  methods  of  so  doing,  chiefly  by  publications. 
The  publicatioris  of  this  Station  during  the  past  year  have 
been : 

The  First  Annual  Eeport,  issued  in  January,  1889,  and 
the  following  Bulletins,  or  "  reports  of  progress,''  viz.: 

Xo.  4,  March — The  Experiment  Orchard. 

No.  5,  June — Ilorticuluiral  Dejoartmeut  and  Field 
Experiments. 

Xo.  6,  September — Commercial  Fertilizers. 
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No.  7,  December — Feeding  Experiments. 

Special  Bulletin— Facts  about  the  Station,  for  distribu- 
tion at  the  agricultural  fairs,  the  u^e  of  visitors,  etc. 

Owing  to  unforeseen  circumstances  delapng  these  issues^ 
Nos.  6  and  7,  of  the  Bulletins,  have  not  at  this  writing, 
been  generally  distributed. 

Editions  of  four  to  ten  thousand  of  these  publications 
have  been  distributed,  mainly  by  mail  to  individuals  desir- 
ing them.  All  have  been  issued  in  uniform  style  and  con- 
secutively paged,  and  this  re])ort  will  conform  to  the  same 
as  closely  as  possible,  although  paging  now  begins  anew. 

The  law  provides  that  the  publications  of  the  Station 
shall  be  sent  free  of  postage,  through  the  mails,  to  all 
newspapers  in  the  State,  and  "  to  such  individuals  actually 
engaged  in  farming  as  may  request  the  same."  This  quoted 
restriction  does  not  apply  to  the  annual  report.  It  is  prob- 
able that,  for  the  present,  the  Station  will  be  able  to  send 
its  publications  to  all  who  ask  for  them. 

The  printing  of  the  Reports  and  Bulletins  of  the  Agri- 
cultural Experiment  Stations  in  most  of  the  States  is  now 
done  like  other  public  documents.  The  principle  has  been 
generally  accepted  that,  as  the  Federal  government  provides 
all  cost  of  obtaining  and  formulating  the  **useful  and  prac- 
tical information"  of  the  Station,  and  permits  of  its  free 
passage  in  the  mails,  the  State  should  assume  the  mere 
expense  of  publication.  It  is  hoped  that  this  subject  will 
receive  the  consideration  and  affirmative  action  of  the  Gen- 
eral Assembly  of  Maryland.  The  distribution  of  this  re- 
port awaits  such  action.  Attention  is  in^-ited  to  the  large 
editions  of  the  annual  reports  of  the  State  Agricultural 
Chemist,  which  were  published  in  former  years  by  order  of 
the  General  Assembly,  as  already  mentioned,  and  the 
eagerness  with  which  those  pamphlets  were  sought  by  the 
people  of  the  State  interested  in  the  subjects  therein  pre- 
sented. 

Correspondence : — In  the  first  bulletin  issued  by  the 
Station,  and  also  in  its  first  annual  report,  it  was  stated 
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that  the  Station  officers  desired  to  be  in  direct  communica- 
tion with  citizens  interested  in  the  work.  Correspondence 
has  resulted  which  is  increasing  in  quantity  and  variety 
and  already  forms  a  large  part  of  the  office  a\  ork  of  the 
Station.  Cheerful  aud  generally  prompt  attention  is  given 
to  all  communications  received.  During  the  twenty  months 
which  this  Station  has  been  in  active  operation,  there  have 
been  received  1,542  letters  ;  all  of  these  have  been  answered, 
besides  postal  cards  and  circulars  sent  out  by  the  hundreds, 
of  which  no  exact  records  have  been  made. 

Conclusion: — I  desire  to  express  my  thankful  apprecia- 
tion of  the  cordial  support  received  from  the  Board  of 
Trustees,  for  the  faithful,  intelligent  and  efficient  services 
of  staff  officers  of  the  Station,  and  for  the  patient  interest, 
kindly  criticism  and  substantial  encouragement  shown  by 
many  hundreds  of  farmers  and  landoAvners  in  all  parts  of 
the  State. 

HENRY  E.  ALVORD,  Director. 
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THE  TOMATO. 


By  Dr.  E.  Lewis  Sturteyakt. 

There  are  very  many  living  in  our  country  to-day  who 
never  either  ate  or  knew  the  tomato  in  their  boyhood,  for 
the  general  use  of  the  tomato  w^as  unknown  in  1830.  In- 
deed about  this  period  as  an  esculent  plant  the  tomato  was 
almost  detested,  (1)  and  our  mothers  knew  it  by  the  nama 
of  the  love  apple,  and  w^arned  against  its  eating  as  poison- 
ous. We  find,  however,  notice  of  its  being  grown  for  cook- 
ing purposes  as  early  as  1781  in  Virginia  (2)  and  again  by 
Varlo  in  his  book  on  Husbandry,  in  1785.  M'Mahon,  in 
1806,  in  his  treatise  on  American  gardening,  says  the 
tomato  is  in  much  estimation  for  culinary  purposes.  It 
is  enumerated  for  American  gardens  by  Gardiner  &  Hep- 
burn in  1818,  by  the  Practical  American  Gardener,  Balti- 
more, 1819,  by  Fessenden,  1828,  and  Bridgeman  in  1832, 
but  in  these  cases  it  is  probable  that  the  fruit  was  only 
used  in  sauces  and  pickles.  We  have  record,  how^ever,  of 
its  introduction  into  Salem,  Mass.,  about  1802,  by  an  Ital- 
ian, who  grew  it  but  found  it  difficult  to  persuade  f)eople 
even  to  taste  the  fruit  (3).  It  is  said  to  have  been  intro- 
duced into  Philadelphia  by  a  Frenchman  from  St.  Domingo, 
in  1798  (4),  but  it  was  not  sold  in  the  markets  until  1829. 
In  Boston,  as  late  as  1835,  they  were  sold  by  the  dozen  in 
Quincy  market  (5).  In  Western  'New  York  they  appear 
to  have  been  first  grown  as  a  vegetable  in  1825,  brought  to 
Rochester  from  Virginia  (5?).  In  New^  England,  in  1832; 
they  were  often  grown  only  as  curiosities  (6)  although  it 
was  understood  that  the  French  ate  them.  In  New  Or- 
leans, in  1812,  they  are  said  to  have  been  in  use  as  a  food 
by  the  French  population  (7).    It  is  only  in  1844  that  the 

(1)  White  Gard.  for  the  South  p.  312.  (2)  Jefferson,  Noteg,  Trenton,  1803, 
p.  55.  (3)  Fells.  Annals  of  Salem,  ii.,  631,   (4)  1  lairieFarmer,  June2^,  1876 
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tomato  was  acquiring  that  popularity  which  makes  them 
now  so  indispensable  to  our  gardens  (8) ;  and  D.  S.  Brown, 
an  excellent  authority,  says  the  tomato  was  almost  wholly 
unknown  as  an  esculent  vegetable  in  1834  (9). 

I  find  the  first  mention  of  the  tomato  in  Europe  by  Mat- 
thiolus  in  1554  (10),  who  in  his  Commentaries  on  Dioscor- 
ides  says  that  it  was  beginning  to  be  imported  into  Italy, 
and  was  popularly  called  Ponii  d'oro,  that  is  mala  aurea 
(golden  apple).  He  remarks  that  they  are  eaten.  In  1583, 
Dodonaeus  (11)  indicates  their  presence  in  Italian,  German, 
Belgian  and  French  gardens,  and  says  that  some  eat  them 
cooked  with  pepper,  salt  and  oil,  but  he  gave  them  no 
praise.  In  1587,  Gerarde  (12)  had  them  growing  in  his 
English  garden,  but  he  does  not  seem  to  have  tested  their 
edibility,  for  he  but  mentions  their  being  eaten  boiled  with 
pepper,  salt  and  oil,  or  raw  as  a  sauce,  in  Spain. 

The  tomato  is  a  native  Mexico  and  tropical  America,  and 
was  carried  to  Europe  and  Asia,  where  it  appears  to  have 
been  adopted  as  a  food  earlier  by  the  Southern  than  by  the 
Northern  nations.  We  jiow  have  very  numerous  varieties, 
but  with  few  exceptions,  the  types  of  all  are  to  be  recognized 
in  the  earlier  figures  and  descriptions,  and  we  may  reason- 
ably state  that  there  is  no  indication  of  any  new  varieties 
of  distinctive  character  having  originated  in  our  modern 
culture.  The  only  exception,  I  know  of,  is  the  variety 
called  the  Peach,  and  as  yet  its  origin  has  not  been  suffici- 
ently studied  to  entitle  it  to  being  considered  an  exception 
to  the  general  statement.  Professor  Bailey  who  has  devoted 
considerable  attention  to  the  species,  assigns  all  our  culti- 
vated forms  to  two  originals,  Lycopersicum  cerasiforme  and 
L.  esculentum.  The  various  forms  Avhich  occur  may  find 
popular  classifications  in  the  spheriod,  the  oblate  smooth, 
the  oblate  ribbed,  the  oval,  and  the  pear  shaped.  The  col- 
es^ Am.  Gard.  May,  1835,  437.  [f>ht)  Autobiog.  of  Thurlovv  Weed.  (6)  T. 
S.  Gold,  Sec'j-  Conu.  Bd.  of  Ag-,  in  private  letter.  i7)  Prairie  Farmer,  1.  c. 
(8)  Hist.  Mass.  Hort.  8  vl..  269.  (ft)  Pat,  Of,  Fept.  1854,  384,  (10}  Matth. 
Comm.  15'4,  47y,  (11)  Dodon.  pempt.  1583,  455,  fig,  (12;  Gerarde,  Herbal. 
1597,  275,  fig. 
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ors,  red,  purplish  red,  yellow  and  white.  Let  us  consider 
how  long  these  forms  and  colors  have  been  known. 

The  name  mala  aurea  or  golden  apple,  as  used  by  the  older 
commentators  would  indicate  that  the  yellow  form  was  the 
more  prevalent  in  the  early  importations.  Indeed,  Matthi- 
olus  in  1554:,  mentions  the  yellow  first,  justifying  this  con- 
clusion. The  description  is  sufficiently  accurate  to  indicate 
that  the  first  importations  into  Italy  were  of  the  yellow  and 
red  oblate  ribbed  form  now  so  common  with  us.  As  to 
colors,  the  golden  yellow  is  named  by  Matthiolus  as  above 
stated,  the  ochre  yellow  by  J.  Bauhin  (13)  in  1651,  and  deep 
orange  by  Bryant  (14)  in  1783.  The  red  is  noted  by  Mat- 
thiolus in  1554,  the  pale  red  by  Tournefort  (15)  in  1700, 
aud  the  purple  red  by  Pena  and  Lobel  (16),  in  1570.  The 
white-fruited  is  named  by  Dodonaeus  (17)  in  1586,  and  by 
Bauhin  (li  )  in  1596.  We  may  also  note  that  a  versicolored 
fruit  is  described  by  J.  Bauhin  in  1651,  and  the  bronze 
leaved  is  indicated  in  BlackwelFs  Herbarium,  1750,  t.  133. 

The  ordinary  form  with  flattened  and  more  or  less  ribbed 
fruit  seems  to  have  Ijeen  the  first  introduced.  It  was  prob- 
ably the  kind  first  mentioned  in  1781  as  cultivated  in  the 
country,  and  was  certainly  the  kind  whose  introduction 
into  general  culture  is  noted  from  1806,  onward.  We  offer 
for  this  form  the  following  synonyms  gained  from  figures : 

Poma  amoris,  an  Glaucium  Diosc.  Lob.  obs.  1576,  140. 

Poma  amoris,  Cam.  epit.  1586,  821 ;  Ger.  herb.  1597,  275. 
Sweet  florileg.  1654,  t.  20,  f.  2. 

Poma  amoris,  ponuim  aureum.    Lob.  ic.  1591,  i.  270. 

Solanum  pomifernm,  fructu  rotundo,  molli.  Matth.  oper. 
1598,  761. 

Poma  amoris  fructu  luteo  et  ruljro.    Ilort.  Eyst.  1613. 
Aurea  mala.    Dod.  pempt.  1616,  458. 
Pomi  d'  oro.    Cast.  Dur.  1617,  372. 
Great  apple  of  love.    Park.  par.  1629,  379. 

(13)  J.  Bauhin,  Hist.  1651,  iii.,  620.  (14)  Bryant,  FI.  Diet,  1783,  213.  (13) 
Tournefort,  Insr,  1700,  150.  (16)  Pena  &  Lobel.  Adv.  1570, 103 : 1576,  108.  (17) 
l^yte's  Dodoens,  1586,  508.    (18)  Bauhin,  Phytopin.  1596,  \m. 
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Amoris  pomum.    Black w.  1750,  t.  133. 

Mala  aurea.    Chabr.  1677,  525. 

Lycopersicoii.    Tonrn.  1719,  t.  03. 

Morelle  pomme  d'amour.    Descoiirt.  1827,  VI.  95. 

Tomato  rouge  grosse.    Vilm.    1883,  555. 

The  I'ound  or  oval  uuribbed  varieties  which  have  hoeoiiie 
popular  in  recent  years,  apparently  came  into  use  after 
the  ribbed  forms.  In  1700,  Tournefort  places  among  bis 
varieties  the  Lyropersicum  frwixi  ruhro  non  striato,  and 
the  same  variety  was  catalogued  by  Tilly  (19)  at  Pisa,  in 
1723.  In  1842,  some  seed  of  a  i'eegee  Island  variety  was 
distributed  in  Philadelphia,  and  AVilkes  (20)  describes  the 
fruit  of  one  variety  as  round,  smooth,  yellow,  the  size  of  a 
large  peach.  The  Large  Smooth  or  Kound  lied,  and  the 
Small  Yellow  oval  tomato  of  Brown  (21)  may  l)elong  here. 
Here  may  be  classed  such  varieties  as  Hathaway's  Excelsior. 
King  Humbert  and  the  Plum,  as  well  as  some  of  the  to- 
mate  jyomme  varieties  of  the  French.  This  foi'ni  occasion- 
ally appears  in  the  plants  from  seed  of  hybrid  origin,  as 
when  a  cross  was  effected  between  the  currant  and  the  tree- 
tomato. 

Mere  size  does  not  necessarily  constitute  a  botanical  dif- 
ference. Thus  the  Hubbard  squash  is  usually  small,  and 
so  also  is  the  Marrow.  Yet  at  the  Bay  State  Fair  in  Boston 
in  1889,  two  squashes  were  exhibited  labelled  ;yi«/yr/y^o/A  and 
weighing  approximately  80  or  90  lbs.  each,  or  more,  and 
which  were  unmistakably  of  the  form  and  color  and  mark- 
ings of  these  named  varieties.  Thus  the  round  tomatoes^ 
although  larger,  may  be  considered  but  as  cultural  varieties, 
of  the  Cherry-tomato,  Lycopersicum  cerasiforme,  Dunal. 

The  cherry  tomato  is  recorded  as  growing  spontaneously 
in  Peru  (22),  the  West  Indies  (23),  the  Antilles  (24)  and 
Southern  Texas  (25),  and  I  have  also  noted  it  as  an  escape 
along  a  railroad  cutting  in  ^s'ew  Jersey.    It  was  noted  in 

4^  .  .  _ 

(19)  TiUius.  Cat.  17™'3.  102.  (20)  Wilkes.  U.  S.  Exp.  Exped.  iii.,  333a 
(31)  BrowD,   U.  S.  Pat. Of.  Kept.  1S54,  '  85.  . 
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Europe  by  Bauhin  (26)  in  1620,  the  red  fruited.  It  is  men- 
tioned by  Bryant  (27)  as  the  only  sort  in  general  culture  in 
England  in  1783,  but  Mawe  in  1778  enumerates  the  large 
Eed,  as  also  the  red  and  yellow  cherry  as  under  garden  cul- 
ture.   The  following  is  its  synonymy: 

Solanum  racemosum  cerasorum  forma.  Bauh.  prod.  1 620, 
90:  pin.  1623,  167. 

Solanum  amoris  minus,  etc.    Park.  par.  1629. 

Cujus  fructus  plane  similis  erat,  magnitudini,  tigura, 
colore. 

Strychnodendro,  etc.  Recchufis.  Hernand.  Mex.  1651, 
296. 

Fructus  est  cerasi  instar  (quoad  magnitudini).  Hort. 

reg.  bles.  1669,  310. 
Solanum  pomiferum  fructu  rotundo,  molli  parvo  rubro 

piano.    Eay.  hist.  1704,  iii.  352. 
Lycopersicum  fructu  cerasi  rubro.    Tourn.  1719,  150  ' 

luteo,  ib. 

Solanum  lycopersicum.    Bryant.  1783,  212. 
Cherry  fruited.    Mawe,  1778. 

Cherry.  Mill.  diet.  1807;  Burr  Gard.  yeg.  1863,  649- 
652. 

Morelle  cerasiforme.  Descourt.  Ant.  1827,  V.  279.  t.  378. 
Tomate  cerise.    Vilm.  1883,  559. 

The  pear  shaped  or  fig  tomato  exists  in  yellow,  pale  yel- 
low or  whitish,  and  red  fruits.  It  was  first  described  by 
Dunal,  and  is  giyen  in  Persoon's  Synopsis  of  1805.  It  is 
mentioned  in  England  in  1819,  and  both  the  yellow  and 
red  in  the  United  States  by  Salisbury  (28)  in  1848.  It 
seems  to  have  no  other  recorded  history. 

The  Peach  tomato,  of  recent  introduction,  is  remarkable 
for  the  roughness  of  the  skin,  which  giyes  to  it  the  apjiear- 
ance  of  a  peach.  Professor  Bailey  considers  it  as  a  variety 
of  the  cherry  tomato.    He  informs  me  that  it  differs  some- 

(22)  Dunal.  Solan.  HI.  (2S)  Sloane.  Cat.  1696,  109.  (24)  Desconrt.  Pi- 
Ant.  V.  279.  (lb)  Graj-.  Syn.  fl.  li.  326.  (26)  Bauhin  prod.  1620  ,  90.  (27) 
Bryaat.  fl.  diet.  178:^  212.  » 
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i^hat  in  habit  of  groAvth  from  the  cherry  tomato,  being 
more  upright,  and  the  foliage  lighter  colored.  It  seems  to 
have  no  recorded  history. 

The  Currant  tomato  is  occasionally  grown  for  pickling. 
It  grows  wild  in  Brazil,  and  was  described  by  Linnaeus  in 
1763.  The  red  fruit  somewhat  larger  than  the  common 
•currant  (Ribes)  grows  in  two  ranked  racemes,  often  very 
long  and  abundantly  filled.  It  enjoys  a  specific  rank,  being 
the  LycoiMrsicum  pim2nnGUifolmm,  Dun. 

The  tomato  has  been  under  cultivation  from  a  remote 
l^eriod  by  the  Nahua  and  other  Central  American  nations, 
and  reached  European  and  American  culture,  as  the  evi- 
dence implies,  in  an  improved  condition.  So  far  as  we  can 
infer  from  published  records,  there  has  been  little  or  no 
^•ain  in  quality  through  modern  effort.  Some  of  the  figures 
^iven  in  works  published  before  the  tomato  came  into 
American  use  as  an  esculent,  indicate  fruits  as  large  and  as 
smooth  as  any  that  we  now  grow.  That  we  have  gained  in 
flavor,  prolificacy  and  earliness  may  be  claimed,  as  being 
within  the  region  of  probability,  and  as  being  claims  that 
are  difficult  to  disprove.  From  the  large  number  of  varie- 
ties now  separated  we  have  excellent  field  for  choice.  At 
the  New  York  Agricultural  Experiment  Station  in  1887, 
sixty-four  sorts  were  described,  yet  all  may  be  referred  to 
the  few  types  we  have  indicated. 

The  various  so-called  species  of  the  tomato  cross  with 
facility.  In  a  paper  read  before  Section  F,  of  the  A.  A.  A. 
S.  at  the  Ann  Harbor  meeting,  and  published  in  the  Amer- 
ican Naturalist  for  November,  1885,  1  give  some  particulars 
of  certain  crosses.  These  facts  indicate  that  through  the 
<3ncouragement  of  atavism  through  crossing  the  most  op- 
posite types,  we  have  it  in  our  power  to  regain  successful 
attempts  of  our  forefathers,  and  secure  a  line  of  plants 
from  which  judicious  choice  and  effort  can  segregate  what- 
ever forms  we  may  select.    Through  crossing  of  plants  ob- 

<3«)  Salisbury.   Trans.  X.  Y.  Ag-.  Soc,  18lf-\  3ri. 
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tained  from  different  countries,  we  may  thus  reproduce 
varieties  that  haA  e  once  been  used  there,  and  thus  a  single 
plant  from  Mexico,  for  illustration,  may  be  forced  to  grant 
for  our  service  all  Mexican  varieties  Avhich  have  secured 
general  recognition  there.  It  is  very  possible  that  the 
curious  peach  tomato,  or  yet  earlier  in  time,  the  plum  or 
fig  tomato,  was  secured  by  voluntary  or  involuntary  cross^ 
ing  of  A'arieties,  one  at  least  of  which  came  from  a  region 
where  these  tomatoes  were  knoAvn.  It  is  Avell  for  our  ex~ 
periment  stations  to  recognize  that  atayism  as  a  force  is  \ 
capable  of  being  brought  into  service. 

Although  it  is  probable  that  modern  botanists  Avill  ulti- 
mately refer  all  our  knoAvn  tomatoes  to  tAvo  varieties,  the 
L.  cerasiforme  and  the  L.  pimpinellifolium,  yet  at  various 
times  several  forms  haA^e  been  described  as  distinct,  and 
have  received  specific  names.    The  list  may  be  of  interest: 

1.  Ly coper sicu  1)1  jn'nipiiieUifoUuvi,  Dun.  The  currant 
tomato  native  to  Peru  and  Brazil,  very  prolific  and  of 
excellent  quality  but  small.  Solanum  pimpinellifo- 
liuni,  L.  sp.  1762,  265.    Willd.  sp.  1797,  i.  1033. 

2.  Lf/copersicum  esculentum,  Dun.  The  first  tomato  in- 
troduced iuto  European  and  American  culture,  it& 
recoi'd  dating  from  1554. 

3.  Ly  copers  icuvi  cerasiforme,  Dun.  Ivecorded  in  culture 
in  Europe  in  1620  ;  probably  the  species  to  Avhibh  all 
the  others  but  No.  1,  Avill  ultimately  be  joined. 

4.  Lycopersicum  pyriforme,  Dun.  Has  no  claims  to  speci- 
fic rank. 

5.  Lycopersicum  HumholcUii,  Dun.  A  species  Avild  in 
South  Ameaica,  and  cultivated  in  Venezuela.  It  Avas. 
grown  in  Europe  in  1829,  apparently  unknoAvn  at  the 
present  day  to  European  or  American  botanists. 

Tlie  classification  of  species  adopted  at  the  XeAV  York 
Agricultural  Experiment  Station  in  1887,  in  describing  the 
varieties  Avas : 
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1.  Lycopersirum  pinqnneUifoUum. 

2.  Li/coqersinon  esculenfum. 

var.  a,    cerasiforme.    1,  Red  fruited :  2,  Yellow 
fruited. 

b.    vulgare.    1,  Red  or  purplish  fruit : 

2,  yellow  or  orange  fruit :      3,  white- 
.  fruit, 
sub.  var.  Graiulifolium. 
sub.  var.  A^alidum. 
var.  c.    Oblongum.    {L.  pyriforme,  Dun.) 
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KEPORT  OF  THE  HORTICULTURIST. 


By  Wm.  H.  Bishop,  B.  S. 

T.  Variety  Test  with  Tomatoes. 

Believing  that  the  large  canning  and  truck-growing 
interests  in  this  State  would  be  benefitted  thereby,  a  some- 
what extended  line  of  work  with  the  tomato  was  inaugur- 
iited  at  this  Station  the  present  season. 

It  was  our  endeavor  to  test  all  of  the  more  recently  in- 
troduced "novelties''  of  the  seedsmen.  Sixty-six  samples 
of  seed,  under  sixty  different  names,  were  procured,  includ- 
ing several  well  known  old  sorts,  for  comparison. 

The  seed  was  planted  in  the  hotbed  Mach  15th,  most  of 
the  varieties  had  vegetated  by  the  28th  of  the  month  and 
OR  April  15th,  the  young  plants  were  set  four  inches  apart 
in  a  cold  frame,  and  protected  either  by  glass  sash  or  by 
frames  covered  with  "plant-bed  cloth,"  until  they  were 
ready  to  "harden,"  previous  to  setting  in  the  field. 

Two  days  before  they  were  to  be  set  out,  the  roots  were 
•cut  between  the  rows  by  running  a  grass  knife  between 
them  one  way,  to  a  depth  of  about  four  inches,  and  when  • 
set  in  the  field,  many  of  them  barely  showed  signs  of 
wilting. 

The  land  upon  which  they  were  to  grow,  Avas  light 
olayey  loam  mixed  with  gravel.  A  crop  of  cow-peas  had 
been  grown  and  plowed  under  in  1888,  and  early  in  May, 
1889,  a  crop  of  rye  was  plowed  in.  A  fertilizer  was  pre- 
pared by  mixing  the  following  ingredients  in  the  pro- 
portions named:  Dried  Ground  Fish,  833  tbs;  Dissolved 
Bone  Black,  210  lbs;  Muriate  of  Potash,  150  lbs.  This 
made  a  "complete"  fertilizer  having  5  per  cent.  Nitrogen, 
10  per  cent.  Piiosphoric  Acid  and  8  per  cent.  Potash.  It 
was  applied  at  the  rate  of  1000  pounds  per  acre,  broad- 
casted and  harrowed  in. 
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Twelve  plants  of  each  variety  Avere  set  4i  feet  apart  each 
way. 

A  few  of  the  least  important  varieties,  from  a  com- 
mercial standpoint,  we  were  obliged  to  set  on  land  prev- 
iously prepared  for  other  crops,  as  the  area  alloted  to 
tomatoes  proved  to  be  too  small,  some  varieties  being  re 
€eived  after  the  apportionment  of  land  was  made.  The 
names  of  these  varieties  are  marked  in  Table  I,  and  their 
yields  should  not  be  strictly  compared  with  those  of  the 
others.    (For  Table  I,  see  pages  28,  29  and  30.) 

No  training  or  trimming  of  the  plants  was  at  any  time 
resorted  to  and  the  plot  was  simply  kept  clear  of  weeds  by 
ordinary  cultivation. 

The  fruit  began  to  ripen  July  8th,  and  all  ripe  fruits 
were  packed  twice  a  week  from  that  date  until  September 
2nd,  and  then  once  a  week  till  the  last  picking  on  October 
5th,  when  the  green  fruits  still  remaining  on  the  vines, 
were  also  picked.  The  bearing  season  thus  extended  over 
nearly  three  months. 

At  each  picking  all  the  tomatoes  from  the  twelve  vines 
of  each  vai'iety,  were  counted  and  weighed,  and  at  the  last 
picking,  the  green  fruits  were  also  counted  and  weighed. 

It  does  not  seem  necessary  or  desirable  to  publish  in  de- 
tail, the  mass  of  figures  thus  obtained.  For  the  present 
record,  tlie  beai'ing  season  has  been  divided  into  three 
periods  representing  the  early,  main,  and  the  late  crops, 
respectively,  each  period  consisting  approximately  of  one 
month. 

The  tirst  double  column,  giving  the  yield  to  August  1st, 
inclusive,  the  date  of  the  last  picking  in  that  period,  shows 
the  comparative  earliness  of  those  varieties  which  first 
oame  into  bearing. 

In  forming  opinions  upon  the  respective  merits  of  the 
different  varieties,  we  nuist  continually  bear  in  mind  that 
duplicate  trials  of  the  same  variety  rarely  give  like  results. 
"Therefore,  if  a  certain  variety  gives  a  higher  yield  than 
[Text  continues  on  page  32.] 
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another,  in  this  season's  test,  it  does  not  follow  that  it  will 
always  do  the  same  under  all  circumstances. 

As  showing  the  wide  yai'iations  that  may  occur  in  the 
same  variety  under  like  conditions  we  give  Table  Xo.  II 
as  a  check^to  the  too  hasty  formation  of  opinion  ttpon  the 
bearing  and  other  qualities  of  the  varieties  in  the  above 
list.    (For  Table  II,  see  page  31.) 

Since  the  same  variety  from  different  sources,  may  give 
such  widely  varying  returns,  it  is  certainly  reasonable  to 
suppose  that  so-called  different  varieties,  which  in  appear- 
ance are  so  nearly  alike  as  to  be  indistinguishable  one  from 
another,  whether  from  the  same  or  different^  sources,  may 
also  give  widely  divergent  results. 

Although  all  the  figures  given  in  this  table  are  pre- 
sented elsewhere,  we  bring  them  together  here  for  con- 
venient j-eference  and  to  illustrate  this  point. 

With  a  view  to  learning  some  facts  that  would  be  of 
value  in  studying  methods  of  improving  the  varieties  of 
the  tomato,  as  well  as  giving  us  knowledge  concerning  the 
physical  characteristics  of  varieties,  examinations  of  more 
than  600  specimens  were  made  in  the  following  manner. 
The  special  points  under  consideration  were  the  number  of 
cells  per  fruit ;  the  number  of  seeds  per  fruit ;  the  propor- 
tion of  seed  and  surrounding  semi- liquid  pulp,  to  the  solid 
«  flesh  of  the  fruit,  and  the  various  relations  of  these  points 
to  each  other  in  determining  the  value  of  a  given  variety. 
From  each  of  the  first  twelve  pickings  a  single  fruit  was 
selected,*  representing  as  fairly  as  possible  the  variety 
from  which  it  was  taken.  This  fruit  was  then  weighed, 
cut  transversely,  so  that  all  the  cells  should  be  exposed  to 
-vdew,  and  a  record||made  of  their  number.  The  seeds  and 
pulp  were  then  carefulhvremoved  frhm  the  cells  and  the 
former  were  eounted.  The  remaining  solid  flesh  of  the 
tomato  was  weighed  and  ,the  weight  of  pulp  and  seeds  ob- 
tained by  difference. 

^  *At  some  pickings  certainivarieties  bore  no  fruit,  consequently  less  thfin 
than  twelve  fruits  were  examined  in  a  few  cases. 
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Thus  Ave  have  data  for  accurately  determining  hoth  the 
relative  and  the  absolute  solidity  of  the  different  varieties. 
Solidity  apparently  depends  upon  a  combination  of  several 
characteristics,  prominent  among  which  is  the  number  of 
cells,  or  rather  of  cell  partitions.  The  analyses  reported 
by  the  chemist  give  added  information  npon  this  point,  by 
showing  the  actual  amounts  of  water  and  solids  contained 
in  the  fruit.  T'he  relative  seed  production  of  the  different 
varieties  and  classes  is  also  shown.  The  results  of  these 
physical  examinations  are  embodied  in  Table  Xo.  III. 

In  Table  Xo.  IV^  (which  follows  on  pages  38  and  39),  we 
have  given  in  the  double  column  A  the  varieties  arranged 
in  the  order  of  productiveness ;  in  column  B  they  are  ar- 
ranged according  to  size  of  fruit;  in  column  C  according 
to  soliditij  ;  and  in  column  D  according  to  relatiA  e  seed 
prodiictiou,  the  variety  producing  least  seed  being  at  the 
head  of  the  column. 

The  names  of  the  varieties,  designated  in  this  table  on.ly 
by  numbers,  can  be  obtained  by  reference  to  talile  Xo.  1. 

The  varieties  bearing  the  largest  fruit  are  found  also  to 
be  among  the  heaviest  bearers,  and  to  have  the  largest  pro- 
portion of  solid  flesh.  But  buyers  generally  object  to  the 
very  large  fruit  of  the  -T'-likado"  class,  and  furthermore, 
we  notice  that  most  of  the  large  pink  varieties  rot  much 
quicker  than  do  the  red  ones  ;  this  is  notably  the  case 
with  the  Annie  Dine,  which  is  among  the  very  first  to  be- 
come soft  after  picking. 

The  very  large  varieties  being  open  to  these  serious  ob- 
jections, we  are  led  to  look  further  for  the  varieties  de- 
serving special  nient^on.  and  we  find  among  those  which 
give,  at  the  same  time,  a  good  percentage  of  solid  flesh, 
(.75  or  more)  good  productive  qnalities  and  a  fair  sized 
fruit  (four  ounces  or  more)  the  Ignotum,  Paragon,  Favor- 
ite, Belle,  Fulton  Market  and  Xew  Jersey. 

Xext  to  the  six  kinds  just  mentioned  we  would  place  the 

[Text  continues  on  page  37.] 
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Queen,  Puritan,  Advance,  Scoville,  Early  Jersey  and  Essex 
Hybrid,  as  f  03sessing  the  desirable  qualities  of  bearing 
large  quantities  of  good  sized,  smooth  fruit ;  the  average 
weight  per  fruit  in  the  above  varieties  ranges  from  four  to 
five  ounces. 

There  seems,  therefore,  to  be  no  necessity  for  growing 
the  over-large,  ill-ihapen  varieties,  of  which  the  Mikado  is 
a  type,  sinc3  equally  heavy  yields  can  be  obtained  from 
the  medium  sized,  smooth,  red  sorts  of  the  Paragon  class. 

Great  solidity  is  obtained  in  the  former,  it  is  true,  but 
an  examination  of  Table  No.  IV,  will  show  that  this  is  ac- 
companied by  a  large  number  of  cells,  as  two  varieties  hav- 
ing a  solidity  of  90  and  92  per  cent.,  respectively,  have  an 
average  of  12.35  cells  per  fruit;  the  next  seven  varieties  in 
the  list  having  a  solidity  of  from  81  to  83  per  cent,  give  an 
average  of  11.2  cells  per  fruit ;  seventeen  varieties  with 
from  75  to  79  per  cent,  solidity,  average  8  cells  per  fruit, 
and  thirty-four  varieties  varying  in  solidity  from  70  to  74 
per  cent,  have  an  average  of  7  cells  per  fruit. 

We  therefore  offer  as  a  suggestion  that  ])ossibly  the 
future  improvement  of  the  tomato  lies  in  the  direction  of 
seeking  to  multiply  the  number  of  cells  in  varieties  of  the 
most  desirable  type,  if  this  can  be  done  without  increasing 
the  irregularity  of  form. 

In  this  connection  we  would  say  that  by  collecting  and 
averaging  the  comparative  data  from  ten  selected  varieties 
of  this  type,  comparing  the  four  smallest  with  the  four 
largest  fruits  of  the  twelve  sperimens  examined,  it  Avas 
found  that  the  largest  fruits  gave  an  average  of  8,4  cells 
with  a  solidity  of  74.7  per  cent,  while  the  smallest  fruits 
had  an  average  of  6.5  cells,  with  a  soldity  of  72.4  per  cent. 
Thus  there  seems  to-be  some  connection  between  the  num- 
ber of  cells  and  the  relative  solidity  of  the  fruits,  even  in 
the  same  variety.  It  has  been  shown,  too,  that  there  is  at 
least  a  very  strong  possibility  that  the  number  of  cells  is 

[Text  continues  on  page  39.) 
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TABLE  NO.  IV. 
Crop  Product,  Size,  Solidity  and  Seeds  of  Tomatoes,' 


A 

B 

C 

Av.  Wt. 

Per 

Var. 

Total 

Var. 

single  . 

Var. 

i  cent. 

Var. 

seed 

yield 

fruit  i| 

of 

Per  G. 

inoz. 

in  oz.  II 

flesh. 

of  fruit. 

No. 


No. 

No. 

- 

No. 


838 

3107 

858 

- 

7.64 

859 

.92 

859 



.962 

849 

3032 

;  822 

7.60 

810 

.90 

857 

1.013 

819 

2943 

835 

7.52 

858 

.83 

863 

1.055 

851 

2919  ,  859 

7.13 

857 

.83 

853 

1.111 

858 

28981  834 

6.72 

834 

.82 

822 

1.111 

857 

2752;  1  810 

6.41 

835 

.82 

834 

1.131 

807 

2732 

'  803 

6.29 

829 

.82 

813 

1.137 

817 

2672^  813 

5.88 

822 

.81 

854 

1.137 

818 

2629 

857 

5.77 

803 

.82 

835 

1.162 

836 

2627 

:  863 

5.76 

813 

.79 

837 

1.186 

803 

2627 

!  836 

5.39 

854 

.79 

805 

1.240 

805 

2626 i  837 

5.19 

836 

.78 

821 

1.241 

814 

2500,'  821 

5.10 

804 

.77 

848 

1.257 

835 

2476 

866 

5.00 

830 

.77 

803 

1.279 

859 

2459 

860 

4.97 

807 

.76 

807 

1.305 

841 

2415 

819 

4.95 

826 

.76 

855 

1.326 

861 

2392:  809 

4.72 

847 

.76 

858 

1.353 

816 

2347 

1  817 

4.70 

837 

.76 

811 

1.354 

802 

2268 

:  849 

4.62 

821 

.75 

845 

1.375 

837 

2205 

841 

4.50 

833 

.75 

842 

1.382 

840 

2161 

'  832 

4.45 

842 

.75 

833 

1.430 

821 

2130 

,  842 

4.45 

844 

.75 

801 

1.440 

813 

2111 

805 

4.43 

853 

.75 

851 

1.470 

847 

2033 

814 

4.40 

855 

.75 

841 

1.4S6 

815 

2013,1  861 

4.31 

863 

.75 

808 

1.500 

842 

1992 

865 

4.30 

866 

.75 

849 

1.564 

865 

1924 

807 

4.21 

823 

.74 

844 

1.564 

863 

1923 

851 

4.21 

824 

.74 

806 

1.588 

834 

1903 

838 

4  -Xl 

828 

.74 

830 

1.621 

806 

1839 

833 

4.11 

862 

.74 

847 

1.686 

843 

1829 

811 

4.10 

851 

.74 

860 

1.688 

822 

1815 

812 

4.09 

808, 

—o 
.  1  o 

819 

1.708 

831 

1765 

847 

4.07 

811 

.73 

810 

1.725 

850 

1745 

824 

4.03 

815 

.73 

804 

1.748 

832 

1744; 

845 

4.00 

816 

.73 

832, 

].781 

848 

]739: 

818 

3.95 

817 

.73 

809 

1.796 

845 

1732; 

804 

3.87 

819 

.73 

840 

1.8(»4 

801 

1690; 

846 

3.841 

827, 

.73 

829 

1.825 

824 

1683' 

848 

3.82' 

831 

.73 

831 

1.827 

833 

1655 

844 

3.801 

86n. 

.73 

85(1 

1.832 

808 

1628 

831 

3.79 

849 

.73 

817 

1.847 

844 

1607; 

853 

3.79' 

848 

.73 

818 

1.870 

820 

1589 

850 

3.63 

845 

.73 

8H(> 

1.894 

866 

1579 

8.54 

3.50 

839 

.73 

862 

1  951 

812 

1538 

855 

3.42 

832 

.73 

824 

2.000 

829 

1501 

840 

3.40 

865 

.73 

81- 

2.021 

811 

1489, 

8ij6 

3.33 

802 

.72 

823 

2.045 

EXPEHIMEXT  STATION.  39 


TABLE  XO.  IV.— Concluded. 
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influenced  by  lieivdity.'^'-  This  difference  in  solidity  is  not 
great,  certainly,  Init  is  an  indication  to  help  in  further  study 
of  this  question  of  improvement  of  varieties. 

There  are  few  classes  of  plants  in  which  there  is  a  greater 
confusion  of  varieties  than  in  the  Tomato.  Out  of  more 
than  60  varieties  tried  at  this  Station  the  present  season, 
there  are  certainly  not  less  than  15  Avhich  are  indistinguish- 
a1)le  one  from  anothei'.  so  slight  are  the  differences  between 
them,  if  any  really  exist.  Yet  each  is  furnished  with  a 
name  and  were  we  to  believe  the  laudatory  statements  of 
their  introducers,  each  is  far  better  than  all  the  others. 
While  part  of  this  confusion  is  due,  undoubtedly,  to  the 
re-naming  of  old  varieties,  another  part  is  due  to  the  tend- 
ency to  variation,  and  to  a  lack  of  fixity  of  type  in  the  dif- 
ferent sorts.  Another  cause  we  believe  to  be  the  tendency 
to  ''reversion  to  ancestral  types,"  spoken  of  by  Dr.  Sturte- 
vaiit  ill  his  article.  (See  p.  23.)    Many  new  varieties  appar- 

*oo£f.   Reports  N-  Y.Agr'l  Kxpt.  Station,  1S84,  p.  236,  1885,  p.  18.5. 
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ently  alike,  are  known  to  be  the  offspring  of  different  paren- 
tages, or  nothing  may  be  known  of  their  origin,  and  since 
they  come  from  different  sources  they  are  given  dift'erenf 
names,  Avhen  comparison  with  each  other  shows  them  to 
be  the  same,  or  at  least  identical  for  all  practical  purposes. 

Comparing  the  varieties  with  reference  to  their  seed  pro- 
ducing qualities,  we  find,  in  general,  that  the  largest  toma- 
toes have  the  smallest  number  of  seeds  to  a  given  weight 
of  fruit,  and  that  many  of  the  varieties  which  were  consid- 
ered worthy  of  special  mention  for  other  reasons,  are 
found  among  those  producing  the  smallest  number  of  seeds 
per  gram  of  fruit,  while  on  the  other  hand  the  smallest 
fruits  have  the  largest  proportional  number  of  seeds.  For 
example,  the  Wonder  of  Italy,  Ivory  Ball,  and  Peach  stand 
near  the  bottom  of  the  column,  while  the  Turner  Hybrid^ 
Trophy,  Gen.  McClellan,  and  others  of  that  class  art?  at  thfr 
top. 

Next,  we  see  that  the  varieties  generally  classed  as  early^ 
viz:  Acme,  Hundred  Day,  Conquerer,  &c.,  are  among  the 
largest  seed  j^roducers,  Avhile  such  varieties  as  Ignotum^ 
New  Jersey,  and  Favorite  stand  near  the  other  extreme. 
(See  Table  Xo.  IV.) 

Before  planting  the  seed  from  which  our  tomatoes  were 
grown,  a  vitality  test  was  made  of  it  and  at  the  same  time 
given  numbers  of  the  seed  from  most  of  the  varieties,  were 
weighed.  From  these  weights  it  was  found  that  the  aver- 
age number  of  tomato  seeds  per  pound  is  151,350. 

Comparing  the  number  seed  per  pound,  (which  ob^^ously 
gives  us,  also,  the  relative  size  of  the  seed  for  the  different 
varieties,)  Avith  the  relative  seed  production,  we  find  that 
those  varieties  giving  the  smallest  numbers  of  seed  per  gram 
of  fruit,  are  among  those  having  the  largest  seed,  as  ascer- 
tained by  weighing  the  dry  seed,  while  those  producing  the 
largest  numbers  of  seed  per  gram  of  fruit,  are  among  those,, 
the  size  of  whose  seed  is  below  the  average. 

Earlixess. — The  three  varieties  producing  the  largest 
amount  of  fruit  previous  to  August  1st,  as  shown  by  Table 
No.  I,  are  Alpha,  Conf[ueror,  and  Earliest  of  All. 

The  five  varieties  i)roducing  the  largest  (pian titles  of 
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fruit  previous  to  and  including  July  18th,  are  as  follows: 

Advance  b'2  ounces.       Alpha  45  ounces^ 

Bermuda  Ex.Ea.  35       "  Conqueror       108  " 

Earliest  of  All.  79 

It  will  be  seen  that  the  three  kinds  first  named  are 
included  in  this  latter  list,  so  we  may  consider  that  the 
figures  givei]  in  Table  Xo.  I,  accurately  represent  the  com- 
parative earliness  of  the  varieties. 

Notes  on  Varieties. 

Most  of  the  varieties  grown  by  us  this  season,  have  been 
fully  described  in  the  Keports  of  the  Xew  York  Agricu'I 
Experiment  Station  at  Geneva,  and  in  the  Bulletins  of  the 
Michigan  Agricultural  College,  so  it  is  unnecessary  to  re- 
peat detailed  descriptions  of  all  the  varieties.  A  few 
general  notes  upon  some  of  them  are  given  however. 

Annie  Dine.  A  new  variety  with  some  of  the  charac- 
teristics of  the  Mikado,  having  the  pinkish  color  and  very 
large  size  of  that  variety.  The  foliage  is  of  the  ordinary 
type,  not  potato  leaved.  It  is  one  of  tlie  first  varieties  to 
become  soft  after  picking. 

Cincinnati  Purple.  Another  large  pink-fruited  variety, 
but  rarely  ripening  up  to  the  stem  ;  generally  the  upper 
third  of  the  fruit  turns  to  a  yellowish  red  color,  without 
becoming  fully  ripe.    This  variety  was  of  no  value  with  us. 

Golden  Trophy.  Small;  bright  yellow  color:  much 
wrinkled  ;  of  no  special  value. 

Golden  Queen.  A  very  good  yellow  Tomato  ;  color  light, 
with  a  slight  tendency  to  be  reddish  at  the  blossom  end. 

Sunrise  Yellow.  Same  as  Golden  Queen  ;  the  best  of 
the  yellow  tomatoes. 

Improved  Large   Yellow.    Why  this  should  be  called 

*'Large,"  we  do  not  know,  as  it  Avas  among  the  smallest; 

but  it  is  very  regular  in  form,  nearly  globular,  and  of  a 

bright  orange  color ;  keeps  sound  a  long  time  after  picking. 

Ivory  Ball.  This  is  the  Xew  White  Apple  under  an- 
other name  ;  a  small  very  light  colored  tomato  ;  good  for 
preserving. 
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King  Humhert.  An  old  sort,  of  no  special  value  here; 
often  rots  before  ripening. 

Large  Yellow.  Differs  very  little  from  Golden  Trophy, 
except  in  averaging  smaller  in  size  of  fruits. 

Morning  Star.  This  wiety  (?)  was  so  badly  mixed,  or 
so  very  variable,  that  we  were  in  doubt  for  some  time,  as  to 
what  was  its  intended  type.  Probably  it  was  intended  to 
be  a  variety  similar  to  the  Mikado,  but  it  should  not  have 
been  offered  for  sale  until  fixed  in  character. 

Statio7i.  A  reference  to  the  Table  of  yields  will  show 
the  value  of  this  variety  here,  and  also  that  of  the  Tree 
(Maule).  Neither  produced  fruit  in  any  quantity  or  of  any 
value  the  present  season. 

Tree.  (Everitt.)  This  proves  to  be  not  the  Tree  Tomato 
at  all,  but  simply  the  Dwarf  Champion,  or  a  variety  very 
closely  allied  to  it  in  general  appearance. 

Fire  King.  Shape,  somewhat  inclined  to  oval ;  size, 
small  to  medium ;  average  weight  of  fruit  2.64  ounces ; 
color  A'ery  deep  red.  Is  too  small  to  be  of  value  among  so 
many  better  kinds. 

Ignotum.  This  variety  well  deserves  special  mention, 
and  wdll  undoubtedly  prove  a  valuable  addition  to  the  list 
of  really  desirable  varieties,  when  introduced.  We  know  of 
nothing  better  in  our  list.  It  was  sent  out  from  the  Mich- 
igan Agricultural  College,  and  in  size,  color  and  shape,  it  is 
among  the  very  best ;  in  productiveness,  although  not  stand- 
ing very  near  the  top  of  the  list,  it  is  within  the  limit  of 
variation  for  some  of  the  most  productive  varieties ;  more- 
over, it  must  be  borne  in  mind  that  it  was  planted  three 
weeks  later  than  most  of  the  others. 

Wonder  of  Italy.  This  is  probably  the  old  Pear-shaped 
red. 

lite  Shall.  A  shy  bearer,  not  as  good  in  shape  as  Golden 
Queen.  The  only  yellow  variety  having  a  potato  leaf.  Not 
specially  valuable. 
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CONCLUSJEONS  :  FROM    THE    VARIETY  TeST  OF  TOMATOES. 

1.  The  larger  the  fruit  the  greater  the  number  of  cells  ; 
'this  holds  true  not  only  with  the  fruits  of  different  varie- 
ties, but  with  the  fruits  of  a  given  variety,  compared  with 
each  other. 

2.  The  larger  the  number  of  cells  the  greater  the  solid- 
ity of  the  fruit  as  measured  by  the  proportion  of  solid 
flesh  to  seed  and  pulp. 

3.  The  larger  the  fruit  the  smaller  the  proportional  num- 
ber of  seeds. 

41  In  general  terms  tlie  varieties  producing  the  larger 
fruits  are  among  the  heaviest  bearers. 

5.  The  most  promising  varieties  for  general  culture  are 
Tgnotum,  Paragon,  Favorite,  Belle,  Fulton  Market,  and  'New 
Jersey. 

6.  The  earliest  varieties  this  season  were  Conqueror,  Ear- 
liest of  All,  and  Alpha.  To  these  may  be  added  Bermuda 
and  Advance. 


II. — Fertilizer  Test  wlth  Tomatoes. 

The  land  for  this  experiment  was  much  the  same  in 
character  as  that  for  the  variety  test,  possibly  a  little  more 
moist. 

It  had  a  crop  of  rye  turned  under  about  May  1st,  in  ad- 
dition to  a  crop  of  cow  peas  that  was  plowed  in,  in  the  fall 
of  1888. 

The  section  taken  was  63  ft.  wide  by  216  ft.  long,  and 
was  divided  into  12  plots,  63  ft.  x  17.3  ft.,  each  containing 
one-fortieth  of  an  acre. 

Fourteen  varieties  of  tomato  Avere  selected  and  set  in  as 
many  rows,  extending  the  whole  length  of  the  series  of  plots. 

Thus,  the  plan  was  that  each  variety  should  be  equally 
represented  upon  each  plot.  The  plants,  four  of  each 
variety  to  each  plot,  (total  56  plants  per  plat)  were  set  four 
and  one-hidf  feet  apart  each  way. 
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They  were  from  the  same  planting  of  seed  as  the  plants 
used  in  tlie  variety  test,  and  were  set  in  the  field  June  10  and 
11.  The  weather  being  favorable,  in  a  few  days  all  were 
well  established  and  growing  finely,  but  the  disease  referred 
to  later,  broke  Avhat  would  otherwise  have  been  practically 
a  perfect  stand,  and  caused  irregularities  in  the  records. 
In  a  few  cases,  when  the  supply  of  plants  of  a  given  variety 
fell  short,  we  were  obliged  to  substitute  another  in  its  place. 
These  instances  are  noted  in  the  proper  place. 

The  kind  and  amounts  of  fertilizers  are  given  in  the  fol- 
lowing table.  The  analyses  of  the  ingredinients  will  be^ 
found  elsewhere. 


Plot  1. 
"  2. 
"  3. 
"  4. 
"  5. 


G. 


9. 
10. 


4  lbs., 

equal  to  160  lbs.  per  acre. 

0  do. 

do.  240 

do. 

do. 

8  do. 

do.  320 

do. 

.  do. 

4  lbs.,  equal  to  100  lbs. 

per  acre. 

4  do. 

do.  160 

do. 

do. 

8  do. 

do.  320 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

10  do. 

do.  640 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

8  do. 

do.  320 

do. 

do. 

8  do. 

do.  320 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

4  do. 

do.  160 

do. 

do. 

8  do. 

do.  320 

do. 

do. 

Nitrate  of  soda, 
Dried  blood, 
Dissolved  bone  black, 
Nothing. 

Muriate  of  potash , 
{  Nitrate  of  soda, 
/  Dissolved  bone  black, 
j  Nitrate  of  soda, 
/  Dissolved  bone  black, 
\  Nitrate  of  soda, 
(  Muriate  of  potash, 

Nothing, 
j  Nitrate  of  soda, 
/  Muriate  of  potash, 
li  ,,  j  Dissolved  bone  black. 
'  (  Muriate  of  potash, 
i  Nitrate  of  soda, 
"  12.  -j  Muriate  of  potash, 

(  Dissolved  bone  black, 

The  fertilizers  for  each  plot  were  well  mixed,  sown  broad 
cast,  and  harrowed  in  the  day  before  the  plants  were  set. 

From  some  cause  not  fully  explained,  presumably  the  at- 
tack of  some  fungous  disease,  several  of  the  plants  used  in 
this  experiment  died  before  fruiting,  and  after  having  re- 
covered from  the  shock  of  trausplanting ;  we  lost  few,  if  au}^, 
from  the  latter  cause.  The  stand  was  thus  broken  and  we 
were  prevented  from  getting  a  complete  i-ecord  of  all  va- 
rities  on  all  the  plots. 

In  a  few  instances  we  were  obliged  to  substitute  plants 
of  other  kiiuls  for  the  varieties  originally  intended. 

Mainlv  from  causes  ]>evond  our  control,  our  records  are 
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incomplete  ;  we  have,  therefore,  tried  to  presjiit  the  returns 
from  this  experiment  by  three  methods  of  averaging  results, 
so  that  our  few  conclusions  may  Iihac  as  strong  evidence  as 
possible  in  their  support. 

In  the  tirst  columns  (1i  Table  V,  we  have  used  the  whole 
fourteeu  varieties  wherever  half  the  normal  riumbcr  of  plants 
of  each  variety  was  present,  calculating  the  deticiencies  to  a 
ull  st;aid.  In  later  columns,  we  have  used  five  varie- 
ties which  had  very  nearly  full  stands,  and  again  calculated 
the  deliciencies,  thus  getting  a  record  which  is  more  nearly 
correct  than  in  the  llrst  case.  In  the  last  colunni  we  give 
the  average  of  the  (Mily  tv.o  vr.rietijs  in  v.  liich  the  >tand  was 
perfect. 

TAP.LK  \(..  V. 
Comparaticv  Yield  of  Fertilizer  Plots. 


Piot 


In  Table  A'lF,  the  average  yield  per  variety  is  given,  for 
each  plot,  obtained  by  the  three  different  methods  of  com 
piitation  descril)ed  above,  and  arranged  according  to  the 
yield,  the  largest  at  the  top.    For  this  Table  see  page  48. 

Certain  well-marked  results  are  to  be  noticetl  from  this 
table.  We  find  that  Plots  land  AMI  staiid  at  tlie  top  as 
giving  the  heaviL^st  yields.    It  mutt  be  noted,  however,  that 

[Text  co.itiuu.es  cn  page  48.] 
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these  plots  stood  respectively  at  either  end  of  the  series,  and 
moreover,  there  are  strong  reasons  for  thinking  that  the 
land  occupied  by  Plot  I,  was  better  adapted  to  prodLicing 
crops  than  that  occupied  by  the  other  plots. 

Dividing  the  reniaiDder  of  this  table  into  three  sections, 
<i,  b,  (\  giving  thus  in  each  section  the  plots  having  the 
highest  («),  lowest  i>  )  and  medium  {h)  yields,  we  find  that 
Avith  one  exception  the  plots  having  no  fertilizer  fall  in  the 
^t=^'tion  of  lowest  yield. 

TABLE  No.  VII. 
Averages  arrcufjcd  arrording  fo  production-. 


W(ji<j:ht.s  in  Ounces. 


Average  of  14 
Varieties. 


Average  of  5 
Varieties. 


Average  of  2 
Varieties. 


riot  I. 

Nit.  of  Soda 
Piot  XII. 
Nit,  of  So(hi. 
Ph.  Ac.,  Pot. 
.  fPlotX. 

I  Nit..  Potash  . 
I  Plot  V. 

a.\  Potash   

Plot  VII. 
I     Nit.  of  Soda. 
L    Ph.  Acid.... 
fPlot  VI. 

Nit.  of  Soda. 
I     Ph.  Acid.... 

Plot  VIII. 
I     Nit.  of  Soda. 

OA  Potash  

Plot  XI. 

^-Potaslu  

Ih.  Act^.... 
III. 

in'h.  Ac  

.Plot  II. 

Dried  Blood 
C,  \  Plot  IX. 
j  Nothing 


Oz.iPlot  I. 
.  5;>'    Nit.  of  Soda. . . 

Plot  XII. 
)    ,o.      .Nit.  of  Soda.  ) 
f  -^^^i    Ph.  Ac,  Pot.  S 

Plot  VII. 
.  342'    Nit.,  P!i.  Ac... 

;plot  VIII. 
.  322  '    Nit.  of  Soda.  ) 

Potash  f 

Plot  V. 

Potash  

Plot  XI. 

oo^     Ph.  Ac  \ 

Potasn  J 

Plot  VI. 
Nit.  of  Soda.  \ 


310 


2S() 


Plot  IV 
Nothing 


Ph.  Ac 
P]ot  II. 

Dried  Blood 
Plot  Hi. 
Ph.  .-^ciil.... 
2(57  Plot  IX. 

Nothing  ... 
2C4  Plot  X. 

Nit.  of  Soda 
2o()  Potash  

.;,       -Plot  IV. 

2!?Wi<j^Athing  ... 


395 


366 


3?I 


20 


;} 


Oz.  Plot  I. 

504     Nit.  of  Soda. . . 
Piot  XII. 
Nit.  of  Soda.  ) 
Ph.  Ac,  Pot  S 
Plot  XI. 

Ph.  Ac.  Potash 
Plot  V. 

Potash   415 

Plot  III. 

Ph.  Ac  

Plot  II. 

Dried  Blood  . . 
Plot,  VI. 
Nit.  of  Soda.  \ 
Ph.  Acid....  / 
Plot  VIII. 
Nit.  of  Soda.) 

Potasli  j 

320  Plot  IV. 

Nothing  

311  Plot  X. 

Nit.  of  Soda .  "I 

Potash  1 

Plor  VII. 

Nit.  of  Soda .  \ 
Ph.  Acid....  / 
Plot  IV. 
Nothing   257 


308 


298 


258 


Oz. 
874 

458 

456 


383 
325 


310 


306 


305 


291 


279 
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Next  we  see  that  })lots  upon  whicli  nitrogen  was  used  fall 
in  a  four  times,  in  h  tl\'e  times,  and.  in  c  three  times.  Pot- 
ash is  found  SIX  times  in  a,  four  times  in  b,  and  twice  in  c ; 
while  phosphoric  acid  is  found  live  times  in  seven 
times  in     and  not  at  all  in  c. 

Thus  there  are  indications  from  this  experiment,  that 
the  regulating  ingredients  in  a  fertilizer  for  tomatoes  on 
this  soil  are  Nitrogen  and  Potash,  while  Phosphoric  Acid 
has  less  effect. 

We  should  not  feel  justified  in  further  conclusions,  but 
have  given  the  figures  in  detail  for  comparison  and  future 
reference.    (See  Table  Xo.  VI,  pages  4(3  and  47.) 

In  this  connection,  we  mention  a  very  unsuccessful  pre- 
liminary trial  of  growing  tomatoes  in  boxes  of  sand,  the 
original  intention  being  to  thus  have  a  miniature  counter- 
part of  the  field  plots  and  a  check  upon  them. 

Twelve  plain  Wdooden  boxes  were  made,  of  the  same  size, 
eleven  inch  cubes,  and  iu  each  put  60  lbs.  of  pure  sand, 
which  had  been  washed  and  thoroughly  heated  to  destroy 
all  organic  matter.  Fertilizers,  in  kind  and  quantity  as 
stated  below,  were  mixed  with  the  sand  in  the  several  boxes. 


Box  1  Nitrate  of  Soda...  2i  oz.        o  /  Nitrate  of  Soda..  2^  oz. 

^^"^  ^  I  Muriate  of  Pot..  24  " 

"    2  Dried  Biood   3|  " 

f  Muriate  of  Pot. .  .2^  " 
"    3  Dissolved    Bone,  q'-  Dissolved  Bone 

Black   5    "  ^1     Black  5  " 


4  Nothing  

5  Muriate  of  Potash  2.^ 


10 


L  Dried  Blood  3f 

f  Nitrate  of  Soda.  .2+ 


Nitrate  of  Soda..  2^                (Dissolved  Bone 
Dissolved    Bone  "  11^     Black   5 


(    Black  5    "  (  Muriate  of  Pot. .  .-21 

(  Nitrate  of  Soda..  2-k  f  Nitrate  of  Soda.  .2\ 

7  ^  Dissolved    Bone  ^  ,^  !  Muriate  of  Pot. .  .2^ 

(     Black  10    "        ^-^1  Dissolved  Bone 

L    Black  5 


On  June  15th  a  single  plant  of  Li\'ingston's  Beauty  was 
set  in  each  box.    The  boxes  were  placed  on  boards  to  keep 
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them  from  direct  contact  with  the  earth,  and  set  in  an  or- 
dinarily exposed  position  in  the  garden.  They  were 
watered  with  distilled  water,  w^henever  the  rain  failed  to 
keep  the  sand  sufficiently  moist. 

On  September  5th  it  was  discovered  that  the  roots  from 
the  most  ^dgorous  plants  (see  resume  on  following  pages),, 
had  pushed  their  way  through  the  joints  of  the  boxes  and 
extended  some  distance  between  the  bottoms  of  the  boxes 
and  the  boards  on  which  the  latter  were  placed. 

This  caused  a  failure  of  the  experiment  from  a  scientific 
stall  dpoint,  but  the  results  are  worthy  of  record  in  a  gen- 
eral way.  Therefore  the  following  notes  are  presented,  as 
possibly  gi'S'ing  some  indications  of  the  food  requirements 
of  the  tomato  plant. 

The  final  notes  were  taken  just  before  the  plants  were 
killed  by  frost,  whea  the  growing  season  ended. 

Box  1.  This  plant  has  formed  a  stem  about  three  feet 
long,  with  but  one  branch.  Three  fruits  have  set,  but  one 
of  which  has  ripened,  and  it  is  a  little  less  than  the  aver- 
age size  of  the  variety. 

Box  2.  This  plant  dwindled  away  and  died  without  mak- 
ing any  new  growth. 

Box  3.  Five  fruits  have  formed,  none  ripened,  and  the 
growth  of  vine  is  about  as  much  greater  than  that  of  the 
plant  in  Box  1,  as  is  the  fruit  production,  the  fruits  being 
of  about  the  same  average  size  in  both  cases. 

Box  4.  The  ^ine  is  about  one  foot  long,  wdth  one  small 
branch ;  produced  no  fruit. 

Box  5.  Made  a  little  more  growth  than  No.  4,  and  like  it, 
produced  no  fruit. 

Box  6.  Made  the  best  growth  of  any  of  the  plants,  pro- 
ducing also  the  first  ripe  fruit,  and  the  largest  number  of 
fruits,  having  ripened  fifteen  specimens  weighing  69  ounces, 
previous  to  September  32nd.  No  other  plant  produced  half 
as  many.  In  amount  of  vine  it  approached  the  normal 
amount  found  with  a  light  crop  of  fruit  in  field  culture. 
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Box  7.  In  amount  of  vine  this  plant  stood  below  No.  6 
and  about  the  same  as  Nos.  8  and  12. 

Box  8.  Practically  the  same  as  No.  7. 

Box  9.  This  plant  lost  all  of  its  original  stem,  but  started 
aarain  at  the  surface  of  the  sand  and  formed  a  stem  about 
six  inches  long. 

Box  10.  Made  a  single  stem  about  two  feet  long  and  pro- 
duced two  small  fruits,  neither  of  which  ripened. 

Box  11.  Made  a  little  less  growth  than  Xo.  10,  but 
formed  no  fruit. 

Box  12.  Made  about  the  same  amount  of  growth  as  No. 
7  and  No.  8. 

It  will  be  seen  that  the  most  vigorous  growth  and  best 
fruit  production  were  where  only  nitrate  of  soda  was  used, 
with  the  minimum  amount  of  phosphoric  acid  in  the  form 
of  dissolved  bone  black. 

We  hope  to  repeat  this  experiment  under  more  accurate 
conditions. 

III. — Potato  Experiments. 

In  Bulletin  No.  2  we  reported  the  results  of  a  trial  of  dif- 
ferent quantities  of  seed  potato,  based  on  the  yield  of  small 
plots.  This  season  we  proposed  to  further  investigate  this 
subject  by  using  a  whole  field  instead  of  a  small  plot. 

With  this  end  in  view,  an  acre  was  planted  with  two 
varieties  of  early  potatoes,  and  another  acre  with  two  varie- 
ties of  late  potatoes. 

The  four  sizes  of  seed  correspond  to  those  used  last  sea- 
son, and  w^ere  designated  respectively  A,  B,  C,  and  D. 

A.  represents  a  whole  potato  about  ten  ounces  in  weight. 

B.  a  whole  potato  about  the  size  of  a  hen's  egg. 

C.  the  usual  cutting,  a  piece  equal  to  about  one  quarter  of 
a  fair  sized  tuber;  the  piece  containing  from  two  to  four  eyes. 

D.  is  a  piece  containing  one  eye,  cut  from  a  fair  sized 
tuber. 

One  whole  tuber  or  one  piece,  was  placed  in  each  hill. 
The  hills_Avere  two  feet  apart  and  the  row- s  two  and  a  half 
feet  apart. 
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The  seed  for  each  row  was  weighed,  and  as  there  was  the 
same  number  of  hills  in  each  row,  the  average  weight  of 
seed  per  hill  can  Ije  easily  computed. 

The  fertilizer  was,  first,  a  light  dressing  of  lime-kiln 
ashes  broadcast,  then  500  pounds  of  dried  ground  fish  and 
150  pounds  of  muriate  of  potash,  broadcast  and  harrowed 
in.  In  the  roAvs  was  put  350  pounds  of  dried  ground  fish. 
Thus  1000  pounds  of  fertilizer  was  used  (exclusiye  of  the 
ashes,  Avhich  had  very  little  potash),  containing  67  jiounds 
of  nitrogen,  89  pounds  of  phosphoric  acid  and  78  pounds 
of  potash  to  the  acre. 

The  early  potatoes  were  planted  on  March  18th  and  29th, 
rain  coming  after  we  begaiv  planting  on  the  18th,  and  pre- 
venting further  work  until  the  latter  date.  The  late  ones 
-vvere  planted  June  25th.  The  early  varieties  were  Beauty 
of  Hebron  and  Xew  Queen,  from  George  ^Y.  P.  Jerrard, 
Caribou,  Me.,  and  the  late  varieties,  Dandy,  from  the  same 
source,  and  Empire  State,  from  0.  R.  Hartshorne,  Mont- 
.gomery  county,  Md. 

The  early  varieties  were  dug  August  12th  to  14th,  and 
the  late  ones  October  3d  to  ath.  All  the  vines  were  dead  in 
each  case. 

In  reporting  the  results,  the  record  of  the  Avhole  of  the 
acre  of  late  potatoes  is  used,  but  of  only  a  portion  of  that 
•of  the  early  potatoes.  This  is  because  the  latter  were  badly 
damaged  by  a  very  heavy  rain  storm  immediately  after 
planting  (*),  and  another  a  little  later,  folloAved  by  an  unu- 
sually wet  season.  The  portion  selected  was  at  one  side  of 
the  field,  was  first  planted  and  less  damaged  by  the  rains. 
This  fact  also  accounts  for  the  much  smaller  proportion  of 
missing  hills  in  the  early  varieties  than  in  tlie  late  ones. 

In  Table  No.  YIIL,  the  actual  yield  of  potatoes  is  given 
in  pounds.  There  were  13  rows  of  each  form  of  planting 
of  the  Dandy  and  l^^mpire  State  (together),  or  52  rows  in  aJl 
on  the  acre,  with  168  hills  in  each  row.  The  rows  of 
Beauty  of  Hebron  and  New  Queen  contained  each  121  hill?;, 
or  one  seventy-second  of  an  acre.  The  table  gives  the  pro- 
duct of  but  two  rows  of  each  form  of  planting  of  the  early 
kind,  or  sixteen  rows  in  all,  being  two-ninths  of  the  acre. 


{*)  See  Meteorological  Record. 
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TABLE  No.  VIII. 
Actual  Yield  of  Potatoes  in  Pounds. 
Section  A. 


Form  of  [ 
Planting. 

Empire  State. 
6  rows. 

Beauty  of 
Hebron. 
2  rows. 

New  Queen. 
2  rows. 

One 
large 
■whole 
potato 

Missmg  Hills  .... 
Merchantable 

Unmerchantable  .  . 
Total  in  lbs  

132 

467 
490 
957 

147 

242 
336 
578 

0 

309 
221 
530 

3 

356 
295 
651 

Section  B. 

One 
■wliole 
potato, 

egg 
size. 

Missing  Hills  

]Merchan  table 

Unmerchantable  .  .  . 
Total  in  lbs  

263  235 

370  213 
222  i  232 
592  i  445 

1 

3 

280 
145 
425 

13 

324 
161 
485 

Section  C  . 

^•^^  1  Missing  Hills  

as^Ter  !  ^Merchantable 

usual  i  jT^'        1,    J.  1 1 

,    1  I  nmerchantable  .  .  . 

f       i  Total  in  lbs  

ting,  i 

244 

286 
154 
440 

314 

218 
145 
363^ 

22 

219 
81 
300 

52 

151 
66 
217 

Section  ]J. 


One 
piece, 
single 

eve. 


Merchantable 


I^n  merchantable 
Total  in  lbs  


( 

'  423 

525 

'  72 

133 

1  150 

101 

103 

116 

;  65 

58 

40 

48 

1  215 

1 

159 

143 

164 

On  the  basis  of  the  record  in  Table  No.  VIII,  a  computa 
tion  has^  been  made  of  the  crop  produced  in  bushels  per 
acre. 

No.  IX. 


given  in  Table 


This  form  is  more  convenient  for  general  use  and  is 
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I  X  -T  X  X  -M 


-SSIJ^  JO  -11180 


•siaqsng 
'9|qB;uBqojaj\; 


•siaqsng 


•S[8qsna: 
'a[qB;uBqoj8i\[ 


-SSIJ^  JO  '^UQD 


•Sjaqsng; 


'a[qB;nuqoJ9j^ 


C       (M       3-1  ' 

*  C5  • 

o     i-i  ic  :c  • 

•  X  • 

d  —  r-'  T}.'  o  : 

O        1-1  r-1  O  . 

!  c<i  . 

.  r-(     .  . 

oc  :o  X  —  :c  CO  o 
^  c:  X*  -r  Lt"  L.':'  o  :£  -i*'  c-i 


O  O  O 


o  c:  X  -r  X  C'C  ^ 
X     :c  d  — > 


r-'  lC 


^"      cc  ?c 


X  c;  X  -r 
—  cr.  r-  x:  lO 
ot  c-c  i— 1 


:c  X  X  X  t>-  »; 
X  ^-^ 


ic  cc  -f  ~  lC  -^c  -f'  X 
X  ;^      cc  c:  X  }•  ^ 
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A  study  of  these  tables  emphasizes  the  law  laid  down  in 
Bulletin  Is  0.  2,  that  the  greater  the  quantity  of  seed  potato 
planted,  the  greater  the  total  yield.  The  yield  of  merchant- 
able tubers  is,  also,  correspondingly  greater.  But  it  is  shoA\  n 
that  the  very  large  seed  is  not  profitable,  neither  is  a  very 
small  quantity,  the  medium  amounts  giving  the  largest  re- 
turns above  quantity  planted,  as  in  B.,  and  0. 

The  number  of  unproductive  and  missing  hills  increases 
as  the  quantity  of  seed  diminishes.  This  is  one  of  the  strik- 
ing facts  of  the  tables,  and  shows  that,  in  a  wet  season 
particularly,  the  crop  from  whole  tubers  is  much  surer. 

In  digging  the  crop,  each  hill  was  thrown  out  separately, 

and  all  hills  producing  tubers  were  counted.    The  difference 

between  this  number  and  the  total  number  of  hills  per  row 

as  planted,  gives  the  actual  number  of  missing  or  totally 

non-productive  hills.    In  July,  after  the  potatoes  had  mac'e 

a  good  growth,  the  hills  were  counted  where  there  were  no 

vines.    The  fin?  1  number  of  missing  hills  was  greater  than 

the  July  count.    This  shows  that  a  number  of  hills  which 

started  vines  sufficiently  to  be  included  in  July,  were  finally 

non-productive.    And  this  number  was  found  to  increase 

invariably  with  the  decrease  in  seed  planted ;  that  is,  the 
less  the  seed  the  more  uncertain  the  crop. 

Attention  is  called  to  the  marked  ditt'erence  in  yield  be- 
tween the  Dandy,  a  new  variety  tlie  seed  of  which  Avas  ob- 
tained in  Maine,  and  the  Empire  State,  from  seed  grown  in 
one  of  the  best  potato  groAving  sections  of  Maryland. 

A.        B.        0.  D. 

.     Merch.  Merch.  Merch.  Merch. 
Maine  Dandv  . . .     467  lbs.    370      286       150    7  rows. 
Md.  Empire  State.     282  lbs.    248      254       118  Calc.to 
7  rows. 
The  conclusions  are: 

1.  That  the  most  profitable  seed  is  the  medium,  repre- 
sented here  by  "B,"  an  uncut  potato  the  size  of  an  egg  in 
each  hill. 

2.  That  the  smaller  the  seed  used  and  the  more  it  is  cut, 
the  less  the  probal)ility  of  getting  a  full  stand,  and  when 
the  seed  is  cut  to  a  single  eye  this  increase  of  missing  hills 
vary  materially  reduces  the  crop. 
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IV. — COMPARTSOX  OF  SeED   POTATOES  FROM 

Vermont  axd  ]\Iarylaxd. 

Hoping  to  learn  something  of  tlie  relative  merits  of 
southern  and  northern  grown  seed  potatoes,  Ave  exchanged 
seed  Avith  the  Vermont  Experiment  Station,  and  duplicate 
plantings  Avere  made,  both  at  this  Station  and  in  Vermont^ 
of  scA'eral  varieties  Avhich  each  Station  had  groAvn  in  1888. 
Thus  Ave  had  duplicate  experim-ents  at  the  Maryland  and 
Vermont  Stations  Avith  seed  groAvn  in  each  place. 

All  conditions  Avere  made  as  nearly  alike  as  possible. 
The  land  Avas  of  similar  character;  the  distance  l)etAveen 
the  roAvs  Avas  3  feet  6  inches  in  Vermont,  and  3  feet  7  inches 
in  Maryland,  and  the  distance  betAveen  the  hills  Avas  18 
inches,  in  both  places. 

The  potatoes  Avere  cut  into  pieces  having  tA\'o  eyes  each^ 
and  the  Aveight  of  the  pieces  in  the  tAvo  lots  Avas  made  the 
same. 

The  potatoes  Avere  planted  at  this  Station  on  May  4th, 
and  dug  September  4th.  In  Vermont  they  Avere  planted 
June  12th,  and  dug  October  12th. 

At  the  Vermont  Station  tAveh^e  hills  Avere  planted  Avith 
each  lot  of  seed.  At  the  Maryland  Station  ten  hills.  In 
our  report,  the  results  are  all  calculated  to  a  basis  of 
twTh'e  hills.    (See  Table  No.  X,  on  next  pages.) 

A  feAv  varieties  Avere  groAvn  in  Vermont  Avhich  Avere  not 
groA\^n  here,  but  Ave  give  the  results  from  those  varieties  in 
a  separate  table.    (See  Table  Xo.  XI,  on  page  59.) 

The  season  A\^as  exceedingly  unfavorable  in  both  places. 
Here,  the  excessive  moisture  evidently  prevented  the 
groAvth  of  the  tubers,  although  the  vines  looked  Avell 
throughout  the  season.  No  differences  Avere  noticed  in  the 
vines,  Avhich  could  be  attributed  to  influence  of  seed. 

In  Vermont,  the  vines  blighted  about  August  5th,  and 

thus  the  yield  Avas  reduced  there  also. 

It  Avill  readily  be  seen  that  the  difference  is  in  favor  of 
the  Vermont  groAvn  seed,  this  givijig  the  larger  total  yield, 
in  each  of  the  tables. 
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y. — General  Notes  o^^^  Vegetables. 

The  character  of  this  season  was  such  that  we  Avere 
practically  obliged  to  abandon  several  kinds  of  vegetables 
after  planting,  and  discontinued  the  records.  But  some 
notes  were  made  and  may  be  worth  recording.  .  In  general 
these  notes  are  simply  an  indication  of  the  capability  of  the 
varieties  to  withstand  unfavorable  meteorological  conditions^ 

(Full  lists  of  the  varieties  planted  will  be  found  in  Bul- 
letin No.  5,  published  in  June,  1889.) 

Bea7is. — The  bush  beans  which  were  most  vigorous  and 
appeared  to  be  making  a  normal,  healthy  growth,  were  Can- 
adian Wonder,  Navy,  Refugee  Extra  Early,  Golden  Refugee, 
White  Marrow,  White  Wonder.  These  were  classed  as 
^^esf^  in  our  notes.  Among  the  Wax  beans,  which  were  as 
a  class  not  as  good  as  the  other  bush  beans,  a  few  were  re- 
corded as  '^good^'^  viz :  Dwarf  White,  Golden  Eyed,  Ivory 
and  New  Kidney. 

In  the  pole  beans,  the  varieties  deserving  special  mention 
are,  California  Wax,  Kentucky  Wonder,  Powell's  Prolific,, 
R.  I.  Creaseback. 

Carrots — About  July  15th,  most  of  the  varieties  which 
previously  had  been  growing  very  finely,  were  attacked  by 
^  blight"  which  destroyed  nearly  all  of  the  leaves  and  there- 
fore prevented  further  growth.  Those  least  affected  were^ 
Deep  Ponder,  Long  Orange,  Imp.  Long  Orange. 

Cahhage — Early.  The  varieties  of  eaj-ly  cabbage  that  best 
resisted  the  elements  and  succeeded  in  forming  heads  on 
half  or  more  of  the  plants  set  out  were,  Succession,  Reed- 
land  Drumhead,  Louisville  Drumhead,  Henderson's  Early 
Summer. 

Lettuce. — A  very  satisfactory  growth  was  made,  but  it  is 
manifestly  impossible  to  give  any  tabular  statement  that 
will  accurately  or _  satisfactorily  represent  the  differences 
in  varieties.  -r 

On  June  7th,  fifty-three  days  after  the  plants  were  set  in 
the  garden,  most  of  tlie  varieties  were  at  tlieir  best  .stage  of 
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growth.  Three  average  heads  of  each  variety  were  weighed 
and  the  average  Aveight  per  head  is  here  given  as  affording 
•some  information  concerning  the  "productiveness"  of  the 
varieties. 

(The  varieties  are  arranged  accorning  to  their  size.) 


Per  head. 

1.  Marbie  Head  Mammoth. . . 

Seed  Irom  C^reg. 

9  1-8 

oz. 

8  3-8 

\  aughn. 

8  1-4 

"  Thor. 

7  1-12 

6  2-3 

Lyleve. 

6  1-2 

6  7-16 

Thor. 

5  15-16 

"  Buist. 

5  1-8 

10.  Landreth's  Forcing  

Land. 

5  3-4 

11.  Large  Yellow  Butter  

liior. 

5  9-16 

.  (            ( ( 

5  9-16 

t  (»       TVT  -    "VT"^— 1— 

Liy. 

5  1-2 

"  Buist. 

5  5-12 

Greg. 

5  1-6 

Cleve. 

5  1-12 

17.  Oalifornia  Cream  Butter. . . 

J.  &  b. 

5 

18.  Laciniated  Beauregard. . . . 

ilior. 

4  1-8 

"  Salzs. 

-±  i-  o 

"        J.  &  S. 

4  1-8 

.21.  Tennis  Ball,  Ward' a  Iiiip.  . 

"  Greg. 
Thor. 

4  5-6 

i  < 

22.  Hhotwell  Brown  Head.  ... 

4  5-8 

(< 

23.  M'k'tGard's  Private  Stock 

4  1-2 

(( 

24.  Bloomsdale  E'y  Summer. . 

"  Land. 

4  1-4 

25.  Perfection  White  Forcing-. 

Buist. 

4  1-12 

(< 

26.  Tennis  Ball,  Large  ^imiit . 

Thor. 

4 

27.  California  All-Heart  

J.  &S. 

3  3-  4 

28.  Rudolph's  Liebling  

"  Vaughn. 

3  3-  4 

29.  Tennis  Ball  or  Boston. . . . 

Thor. 

3  2-3 

<  ( 

30.  Golden  Ball  

N.B.&Co. 

3  7-12 

( ( 

Burp. 

3  1-2 

( ( 

32.  Bloomsdale  Reliable  

' '  Land 

3  3-8 

u 

33.  Buttercup  

•       "  Greg. 

2  5-16 

u 

Xames  wliich  may  be  considered  as  synonyms  are  as 
follows  : 

Bloomsdale  Early  Summer,  Bloomsdale  Reliable,  Market 
G-ardener's  Private  Stock  {Thor.) ;  Everlasting,  Large  Yel- 
low Butter,  New  York,  White  Russian  Summer ;  Defiance, 
Philadelphia  Market,  Salamander,  Silver  Ball ;  Buttercup, 
Rudolph's  Liebling,  Golden  Ball ;  Landreth's  Forcing,  Per- 
fection W^hite  Forcing,  Tennis  Ball. 

Peas. — This  crop  was  practically  a  failure  with  us,  but 
the  following  varieties  produced  edible  pods  on  May  28th, 
.seventy  days  after  planting. 
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Alaska,  {Cleve.  ;)  Beck's  Gem,  {Land. ;)  Bergen  Fleet, 
wing,  {Cowan  ;)  Premier  Extra  Early,  {Buist ;)  Early 
Frame,  {Land. ;)  Early  Morning  Star,  {Buist ;)  First  and 
Best,  {Thor.;)  Carters  Lightning,  {Ourrief)  Lightning, 
{OifJ'  oicn  Sfocl',)  {Currie-,)  Rnral  New  Yorker,  Small 
French. 

This  emphasizes  the  fact,  already  well  established,  that 
very  slight  differences  exist  in  the  relative  earliness  of  most 
of  the  extra  early  A  arieties. 

The  most  productive  of  the  above  varieties  were,  Premier 
Extra  Early,  Alaska  and  Bergen  Fleetwing. 

Peppers. — Red  Cluster,  {Hend.,)  and  Japanese  Cluster 
{Cowan,)  are  identical.  Red  Upright,  {Land.,)  was  the  most 
prolific  of  the  large  peppers.  Celestial  is  worth  growing 
for  its  beautiful,  ornamental  red,  yellow  and  purple  fruits, 
produced  on  the  same  plant. 

Pumpkin. — The  only  pumpkins  that  produced  more  than 
two  or  three  small  fruits  per  vine,  were  Monmouth'  County 
Golden,  Orange  Cream  and  Isantucket,  which  were  all  quite 
prolific. 

Radish. — These  notes  can  be  best  given  in  tabular  form 
as  on  the  next  page. 

Among  the  thirty  names  in  the  table,  we  find  ten  that  can 
be  referred  to  one  variety,  the  well  known  old  Early  Scarlet 
Turnip. 

In  some  cases  slight  differences  can  be  detected,  which 
may  denote  different  'strains,  as  it  was  noted  on  May  8th 
tqe  date  upon  which  most  of  the  early  varieties  became  edi- 
ble, that  Nos.  703,  709,  710  and  720  were  a  little  larger 
than  the  others;  but  as  the  difference  was  very  slight  it 
may  be  only  accidental. 

This  test  further  emphasized  the  already  well-proven  fact 
that  there  is  no  essential  difference  in  the  many  so-called 
first  early  varieties  of  our  common  kinds  of  vegetables. 

Squash. — Of  the  Fall  and  Winter  varieties,  the  Pineapple 
was  the  most  prolific. 
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\ li. — Orchard  and  S.aiall  Fruits. 

The  past  te  ison  has  proved  a  favorable  one  for  the  voiiiig 
trees  in  the  orchard,  which  were  set  in  the  Fall  of  1S88. 
A  list  of  the  varieties  was  given  in  Bulletin  Xo.  4.  The 
trees  are  now  well  established  and  in  condition  to  nnike 
a  vigorons  gro^\Th  next  season,  Avith  favorable  climatic 
conditions. 

In  the  early  8i)ring  it  was  noticeable  that  the  northern 
^rown  trees  leaved  out  somew^hat  earlier  than  the  southern 
grown,  a  fact  which  may  be  due  to  an  inbred  habit  of 
■commencing  growth  at  a  lower  temperature.  At  an  exam- 
inatio)!  of  the  trees,  early  in  July,  it  was  found  that  many 
of  them  h.  d  been  attacked  by  rust,"  and  very  marked 
differences  were  seen  in  the  amount  of  rust  on  the  leaves 
of  the  different  varieties,  some  being  practically  free  from 
it  while  in  others  the  leaves  were  nearly  covered  with  the 
spots.  Before  giving  any  more  definite  notes  [©n  this  sub- 
ject we  wish  to  make  further  observations. 

Strawberries,  raspberries  and  blackberries  have  all  made 
good  growth  during  the  season,  and  the  prospect  for  a  crop 
of  the  former,  next  year,  is  excellent.  In  very  few  varieties 
is^the  stand  at  all  broken. 
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IJEPOHT  OF  THE  C II  KM  I  ST. 


jn  HAIUIY  J.  PATTEKSOX,  B.  S. 

I. — Jn  Genekal. 

The  fol!o\vii)g  it^  my  miunal  re})ort  on  the  character  and 
<jxteiit  of  the  work  of  this  department  for  the  year  1889. 

The  laboratory  and  its  equipment  as  described  in  last 
year's  report  has  proven  well  adapted  to  our  work  and 
adequate  for  it  thus  far.  The  amount  expended  in  this  de- 
i:);irtn)ent  for  the  year  has  been  for  the  ordinary  supplies; 
<exee})t  the  purchase  of  an  "Excelsior  Drug  Mill"  iiiiported 
from  Germany,  which  will  greatly  facilitate  the  work  of 
])reparation  of  fodder  samples. 

During  the  year,  488  samples  have  been  received  in  the 
hiboratory.  The  analyses  of  most  of  these  samples  have 
heen  conij)leted  and  on  all  of  them  some  work  has  been  done, 
^riiey  ai'e  thus  classified;  tomatoes  356,  fertilizing  materials 
47,  marls  32,  soils  24,  fodders  22,  butters  3,  and  mis(^ella- 
neous  4.  The  results  and  discussions  of  the  same  follow 
this. 

It. — Thk  Chemical  Composition  of  Tomatoks. 

In  connection  with  the  general  study  of  the  tomato,  un- 
dertaken at  the  Station  for  the  past  year,  a  thorough  chemi- 
cal ijivestigaiion  was  instituted.  This  was  the  more  neces- 
sary because  nothing  of  consequence  could  be  found  on 
record,  relating  to  the  chemistry  of  the  tomato. 

The  iiKjuiry  has  extended  not  only  to  the  general  chemi- 
€al  com})osition  of  this  fruit,  or  vegetable,  but  has  included 
the  etfects  produced  by  a  variation  of  conditions  and  the 
application  of  difterent  classes  of  fertilizers.  The  improve- 
]nents  of  the  tomato,  and  the  creation  of  new  varieties,  have 
generally  resulted  from  the  efforts  of  horticulturists,  working 
through  the  channels  of  hybridization  and  selection.  Among 
the  changes  wrought  are  the  marked  differences  in  color, 
taste  and  liavor;  and  it  is  desirable  to  know  how  far  these 
are  du»'     changes  in  their  chemical  composition. 
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It  is  eyideiit  that  the  tomato  cannot  he  valued  as  a  nutri- 
tious food.  It  is  so  poor  in  nutritive  elements,  that  its- 
value  must  depend  upon  those  constituents  ^\  hich  gratify 
the  senses  of  sight,  taste  and  smell,  promote  appetite,  aid 
digestion  and  in  other  ways  contrihute  to  health  and 
pleasure. 

Accordingly,  it  Avas  decided  not  to  analyze  the  tomatoes 
generally  as  foods  and  fodders  are  treated  but  to  determine 
in  their  examination;  the  water,  the  dry  substance,  the  ash, 
the  sugar  (glucose  and  like  behaving  substances),  the  free- 
acids  and  the  solids  soluble  in  Avater. 

'  There  being  no  established  mode  of  procedure  in  Avork  of 
this  kind  it  is  necessary  to  describe  the  methods  used. 

Samplixg. —  The  sample  to  be  used  in  the  laboratory 
was  carefully  selected  to  represent  the  average  of  the- 
Aariety  and  picking.  EAery  tomato|[A\'as  carefully  wiped  to 
free  it  of  any  dirt  and  sand  adhering  to  its  surface.  Part 
of  the  sample  Avas  then  chopped]^up  tine  and  thoroughly 
mixed. 

Water  axd  dry  substaxce. — The  other  portion  of  the- 
tomatoes  of  the  selected  sample  was  cut  in  half  and  pla(  ed 
in  the  drying  closet  Avhich  was  heated  by  steam  and  main- 
tained a  temperature  of  from  50°  C,  to  65°  C,  and  reduced 
to  the  air  dry  condition.  This  sample  Avas  then  ground  sa 
as  to  pass  through  a  40-mesh  sieve  and  the  final  moisture 
determined  by  heating  in  an  air  o\en  at  a  temperalure  of 
100°  C,  for  five  hours. 

Sugars. — For  this  determination  50  grammes  of  the^ 
fine  and  mixed  fresh  tomatoes  Avas  placed  in  a  graduated 
flask  with  200  cubic  centimeters  of  Avater,  this  Avas  brought 
to  a  boil,  then  cooled  and  made  up  to  500  cubic  centimeters. 
The  solution  Avas  filtered  and  the  sugar  determined  by  means 
of  ••Fehling's  Solution." 

Free  Acids.  — The?e  Avere' determined  in  the  same  solu- 
tion used  in  the  determination  of  sugar.  20  cubic  centi- 
meters of  the  soh.tion  being  titrated  Avith'deci-normal  soda,, 
phenolphthalein  )  eing  used  as  the  indicator.  The  results 
we  e  calculated  as  jualic  acid. 
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Solids  SOLUBLE  in  water. — Five  cubic  centimeters  of 
the  same  solution  was  placed  in  a  porcelain  crucible,  a  few 
drops  of  alcohol  added  to  m  ike  the  residue  more  celular, 
and  the  whole  evaporated  to  dryness  and  finally  dried  in  the 
air  oven  for  three  hours  at  105°  C. 

Ash. — This  was  determined  after  the  method  adopted  by 
the  American  Association  of  Agricultural  Chemists. 

Sugars  an^d  Acids. 

Two  classes  of  sugars  conmionly  occur  in  fruits  and 
vegetables  in  varying  proportions;  the  one,  the  glucoses 
(detrose  or  grape  sugar  and  levulose  or  fruit  sugar);  the 
other,  cane  sugar  or  sucrose.  The  two  differ  fi'om  each 
other  markedly  in  their  behavior  towards  "  Fehling's 
,8olution." 

A  few  samples  of  tomatoes  were  examined  foi-  both 

•classes  of  sugars,  the  glucose  being  determined  in  solutions 

made  u})  without  the  apjjlication  of  heat;  and  then  a 

portion  of  this  solution  was  made  u\)  in  the  usual  manner 

for  the  cane  sugar  determinations.    'I'he  amount  of  increase 

indicating  cane  sugar  was  so  small  that  it  Avas  thought  to 

be  probably  due  to  substances  of  a  gummy  or  pectote 

nature  which  are  well  understood  to  form  sugars  which 

^ct  on  "Fehling's  Solution"  Avhen  treated  with  mineral 

acids.  And  from  the  amount  of  free  acid  in  the  tomato, 
cane  sugar  w^ould  not  be  likely  to  exist  to  any  extent.  For 
these  reasons  glucose  only  was  determined  in  the  main  in- 
yestigation. 

On  following  the  schemes  for  the  detection  of  organic 
acids  as  given  in  Fresenin's  Qualitative  Analyses,  paragraph 
193,  page  342,  and  Prescott's  Organic  Analyses,  page  336; 
the  following  acids  were  found  to  be  present,  in  the  con- 
oe  itrated  juice  of  the  tomato,  viz:  Malic,  Tartaric,  Ben- 
:z  jic  and  Formic.  Malic  acid  predominated  and  the  others 
appeared  to  be  present  i^i  very  small  quantities,  and  as 
there  has  been  no  time  for  a  further  investigation  as  to  the 
relative  amounts  of  these,  the  whole  of  the  free  acid  has 
been  calculated  as  malic  acid. 

The  following  table  (  No.  I  )  gives  the  results  of  the 
various  constituents  deti'i'iuined  in  the  diftVrent  varieties. 
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TABLE  Xo.  1. 
Chemical  Composition  of  Tomatoes,  hy  Varieties. 


800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 


Xame  of  Varictv 


'  ^    !    C  <      X  '  ^ 

Acme   96.30  3.70  0.39  3.31  1.18 

Advance   96.38  3.62  0.41  2.94  0.92 

Alpha,  goods   96.01  3.99  0.45  3.09  1.20 

Annie  Dine   95.55  4.45  0.40  3.05  0.90 

Atlantic  Prize   96.40  3.60  0.36  2.74  1  04 

liav  State   96.09  3.91  0.39  2.66  1  74 

Beaut V   96.31  3.69  0.32  2.64  .  .84 

Belle   96.41  3.59  0.35  2.86  1.37 

Bermuda  Ex.  Ev   96.39  3.(il  0.40  2.63 

Brandvwine   96.04  3.96  0.33  3.33 

Bronzed-leaved   96.04  3.96  0..39  2.99 

Buist's  Leautv    95.48  4.52  0.44  3.38 

Cardinal  *   96.18  3.82  0.36  2.97 

Cincinnati  Purple   95.66  4.34  0.49  2.50 

Climax   95.92  4.08  0.37  3.52 

Conqueror   96.00  4.C0  0.49  2.61 

Earliest  of  All   95.88  4.12  0.45  2.57 

Earlv  Jensev   95.86  4.14  0.42  3.22 

E.ssex  Hvbrid   95.92  4.08  0.40  3.19 

Ex.  Ev.  Advance   96.80  3.20  0.44  2.41 

Faultless   96.52  3.48  0.43  2.76 

Favorite   96.40  3.60  0.40  2.97 

Gen'i  M.  Clellan   9H.81  3.19  0.38  2.54 

Golden  Trophv   95.38  4.62  0.45  3.52 

Golden  Queen   96.79  3.21  0.44  2.36 

Hundred  Dav   96  16  3.84  0.40  2.75 

Imp.  Lar^re  Yellow   95.53  4.47  0.45  3.40 

Ivorv  Ball   95.84  4.16  0.41  3.33 

King  Humbert   96.33  3.67  0.43  2.70 

Large  Yeilow   95.53  4.47  0.45  2.79 

Lorillard   96.43  3.57  0.42  2.78 

Matchless   96.24  3-76  0.43  

McCullom's  Hvbrid   96.07  3.93  0.62  2.94  1.27 

Mikado  \   95.95  4.05  0.32  3.22  1.01 

Mikado,  (different  seed) . .  96.18  3.82  0.45  3.33  0.87 

Mornincr  Star   96.26  3.74  0.48  2.74  0.77 

New  Jersey   95.91  4.09  0  33  3.49  1.11 

New  Queen  :  95:81  4.19  0.44  3.14  0.88 

N'ew  AVhite  Auple   96.40  3.60  0.43  1.79  1.44 

Optimus  '   96.16  3.84  0.34  3.22  0.90 

Paragon   95.78  4.22  (1.37  3. 38  1.04 

Paragon,  (different  seed). .  96.06  3.94  0.42  3.45  <i.97 

Peach   96.44  3..'6  O.40  2.<i3  1.18 

Perfect  Gem   96.<h;  :;.<>4  ^'.39  3.1  9  1.54 


1.14 
1.20 
0.90 
0.97 
0.92 
1.44 
0.94 
0.92 
1.09 
0.80 
0.97 
1.04 
1.09 
0.74 
0.50 

0.  90 
1.27 

1.  Vb 
1.17 
1.14 
0.67 
0.83 
0.80 


4.06^ 
3.83: 
3.84- 
3.86 
3.92 
3.60- 
3.40- 
4.02- 
3.88 
4.35" 
3.90- 
4.10 
4.40- 


4.ca 

4.10 
3.4,3- 
3.70 
4.1a 
4.33- 
3.65- 
3.8.> 
3.90 
3.60' 
4.20- 
3.80 
4.02- 
4.56^ 
4.36- 
S.40 
3.96- 
3.40- 


4.30- 
3.60 
4.30 
3.60 
4.30 
4.33: 
3.40 
4.00 
4.30 
3.84^ 
3.78: 
4.50 
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845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
85C 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 


TABLE  No.  L— C^ontimuHl. 
Chemical  Composition  of  Tomatoes,  bij  Varieties. 


Name  of  Varietv 


c  ^ 


Perfection   95.81 

Potato  Leaf   96.30 

Prize  Belle   95.98 

Prize  Belle,  (different  seed)  96.49 

Puritan   9(5.32 

Red  Apple   96.30 

Sco vine's  Hybriil   96.58 

Station  

Sunrise  Yellow   9(1.26 

Shah   95.98 

Tree  (Dwarf  ( "hampion). .  .'  96.36 

Tree  i  

Trophy   96.05 

Turner  Hybrid  I  96.30 

Turner  Hybrid   96.18 

Volunteer  ;  5)6.86 

Haines,  No.  (U  ^  96.16 

Fire  King   96.02 

lijnotum   96.89 

Wonder  of  Italv   |  96.14 

Early  Puritan  .'  '  96.30 

Fulton  Market   96.07 


4.19 
3.70 
4.02 
3.51 
3.(xS 
3.70 
3.42 


0.37 
0.35 
0.32 
0.46 
0.34 
0.47 
0.45 


3.30  0.86 

2.96  0.67 

3.22  1.11 

2.33  I  

3.16  0.94 

1.76   

1.89  1.44 

i  I 


4.00 

z.m 

4  20 
3,74 
4.  to 
3.t  2 
2.9(> 


3.74 
4.02 
3.64 


0.32  2.84  10.80  3.70 
0.38  '3.17  0.76  j  3.70 
0.37  2.86  1.01  3.90 


3.95 
3.70 
3.82 
3.14 
3.84 
3.98 
3.11 
3.86 
3.10 
'3.93 


0.41 
0.44 
0.41 
0.35 
0.40 


,3.00  11.03 
'2.38  ;i.54 

1  1.07 

.....  1.54 


jl.05 
,1.44 
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0.44  I.... 
0.44  '2.42 
0.44  2.79 
0.38  3.09  ;i.07 
0.41  3.24  1.07 


1.14 
0.77 


4.bi 

3.(10 


3.51 

3.40 
3.40 
3.S(i 

4.ro 


From  a  general  study  of  tiiese  results  it  will  he  noticed 
that  the  amounts  of  sugar  and  ilry  substance  agree  so 
closely  that  it  indicates  that  either  the  one  is  too  high  oi' 
the  other  too  low  and  })r()})ably  there  is  a  sliglit  error  ijk 
each  direction. 

•  From  the  general  behavior  of  tlie  foiunto  and  its  appear- 
ance after  drying,  there  are  strong  indications  of  an  ap- 
preciable loss  of  something  in  the  drying  process  otliei" 
than  water,  and  a  further  investigation  of  this  point  w  ill 
be  conducted.  But  this  will  not  affect  the  comparison  of 
the  results  with  each  other,  as  the  samples  were  uniformly 
treiited. 

The  range  in  amount  of  dry  substance  is  one  ;ind  a  half 
per  cent.;  this  is  a  good  deal,  considering  the  relatively 
small  amount  present  in  the  tomato,  'i'he  range  of  siigas  H 
and  acids  are  about  in  tlie  same  2)ro})on ion. 
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In  most  cases  wlieii  tlio  acid  runs  higher  than  the  aver- 
age, the  sngar  content  is  below  the  average,  and  vice  versa. 
The  yellow  tomatoes  have  a  slightly  higher  content  of  dry 
matter  than  the  red.  The  content  of  sugar  in  the  yellow 
tomatoes  is  a  little  higher  and  the  acid  a  little  lower,  than 
in  the  red  tomatoes,  though  there  is  not  as  much  difference 
in  this  respect  as  is  generally  sup])osed  to  exist. 

The  chemical  composition  of  the  tomato  is  a  poor  index 
in  itself  of  the  general  desirability  of  a  variety.  It  may  in- 
dicate more  plainly  than  any  other  means  the  flavor  and 
general  palatableness  of  the  product,  but  these  are  such 
small  factors  in  relation  to  the  mass  of  the  product,  that 
it  is  necessary  in  making  up  the  conclusions,  to  consider 
the  yield  of  the  variety  as  well  as  the  composition. 

A  calculation  of  the  amount  of  dry  substance  and  sugar 
with  reference  to  the  yields,  place  the  varieties  in  about  the 
same  ordei  as  given  in  the  Horticulturist's  Report,  p. 

If  there  is  sufficient  demand  for  a  rapid  method  for  the 
determination  of  the  dry  matter  in  tomatoes,  so  that  can- 
ners  or  packers  could  buy,  and  farmers  sell,  on  this  basis, 
such  a  method  could  be  given,  by  which  the  determination 
could  be  made  in  five  or  ten  minutes  time. 

The  figures  in  the  table  of  varieties,  are  the  aver- 
ages resulting  from  the  examination  of  from  two  to  four- 
teen samples  of  each  variety  named. 

As  a  matter  of  information,  regular  food  aiuilyses  were 
made  of  several  sani])les  from  a  number  of  varieties  of 
tomatoes  and  the  following  table  (No.  II)  gives  the  water 
and  dry  substance  as  found  and  the  percentage  of  food 
constituents  in  the  dry  substance. 

For  an  explanation  of  the  terms  at  heads  of  columns 
in  Table  No.  II,  see  liulletin  No.  3,  pages  3o  and  38. 

If  we  reduce  the  averages  of  Table  No.  IT  to  the  basis 
corresponding  to  the  fresli  fruit,  which  is  done  by  multi- 
plying the  per  cent,  of  dry  ::-nl>stance  by  the  ])er  cent,  of 
each  constituent,  we  Inn e  tlie  following  statement  of  the 


EXPERT MKXT  :STATIOX. 


73 


J 


-T 

:< 

,-;= 

X 

-:  1 

•=& 

T  1 

Ti 

■71 

AllMll 

l>  1 1  1 

'4 

zr 

— 

• 

! 

n 

-r 

X 
-r 

li 

i- 

I~ 

t< 

X 

-r 

c- 

-r 

-r 

-r 

—r 

uin 

yr 

X 

c- 
-r 

— 

*r 

j:: 

?1 

•5 

?. 

r— 1 

r. 

r. 

— 

is 

c: 

-p 

v. 

X 

X 

I  - 

X 

X 

— 

X 

1 

-r 

X 

1  - 
~r 

SJ 

:£ 

o 

ct 

T 

■T 

-r 

-r 

X 

Ft 

X 

r. 

1; 

5^ 

5 

=    1:^         }a    -  ;~ 

X       ^       X       X       X       X  I 


74 


MARYLAND  AGRTCULTURAL 


actual  amounts  of  the  different  constituents  of  the  tomato, 
averaging  the  varieties  indicated. 


Water  95,97  per  cent. 

Dry  Substance    4.03 

Ash..   0.35 

Fat  (Ether  Extract). . ;   0.40 

Protein  •    0.S2 

Crude  Fiber   0.02  *' 


Nitrogen  free  Extract  (Carbohydrates)  1.84  '* 
The  above  table  shows  quite  a  reguhir  variation  between 
the  red  and  yellow  tomatoes.  The  red  tomatoes  are  poorer 
in  dry  substance,  but  this  dry  substance  is  richer  in  the 
more'valuable  food  constituents.  Also  there  is  a  notice- 
able difference  in  the  relative  amounts  of  nitrogen  in  the 
albuminoid  form — it  being  much  less  in  the  yellow  toma- 
toes. 

III. — The  Effect  of  Fertilizers  ox  the  Composittox 
OF  Tomatoes. 

For  the  purpose  of  studying  the  effect  of  fenilizers  on 

the  composition  of  the  tomato,  two  varieties  from  the  fei*- 

tilizer  jdots  were  selected  and  samples  from  three  pickings 

of  each  of  these  varieties  were  taken  for  analysis ;  the  same 

ingredients  were  determined  as  in  the  variety  tests.  Table 

Xo.  Ill,  on  the  next  page,  gives  the  average  results  for 

each  variety: 

To  give  these  results  in  a  more  condensed  form  and  to 
eliminate  possible  errors  in  drawing  conclusions  from  a 
single  variety,  the  average  composition  of  the  two  varieties,, 
and  the  treatment  of  the  plots  are  shown  in  Table  No.  lY^ 
on  page  70. 

F'rom  the  above  it  will  be  seen  that  there  is  no  marked 
difference  in  the  composition  of  tomatoes  grown  with  dif- 
ferent fertilizers.  Yet  the  variation  is  enough  to  indicate 
the  following  as  probably  true: 

1st.  That  potash  has  the  effect  of  producing  a  fruit  with 
n.ore  dry  substance  accompanied  by  a  slight  decrease  in  the 
sugar  and  an  increaise  in  the  acid.  This,  when  considered 
in  connectinii  with  incn-ase  of  yield,  is  favorable  to  the  use 
of  })oi:i  11.  V 
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Malic 
Acid. 

0.99 
].]() 
0.98 
1.12 
0.96 
0.80 
0.99 
0.92 
0.98 
1.21 
1.11 
1.22 

Sugar. 

CO  CC  CC  CO  CO  C0\-0  CO  CO       CC  CO 

1 

Ash. 

o  o  c:  o  o  o  o  o  o  o  o  o 

Dry 
Sub- 
stance. 

4.48 
4.38 
4.28 
4.75 
4.60 
4.33 
4.33 
5.06 
3.79 
5.14 
4.44 
5.36 

Water. 

i 

P 

1 

2.64  1.22 
2.64  0.95 
2.68  1.11 
2.64  1.01 
2.82  1.19 

3.03          1.18  • 
2.54  1.32 
2.88          1.47  . 
2.54  1.59 
2.61  1.35 
2.45  1.40 

'i 
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Th.it  iiitraU'.s  and  phosphoric  acid  have  a  teiuleiicv 
to  j)iotlu(  v  a  fruit  with  more  than  the  average  proportiou 
of  water.  ))ut  witli  more  suHar  and  less  acid' than  those 
gr(»wn  witii  j)otash. 

Tile  sweetest  tomatoes  were  produced  on  the  plots^ 
receiving  phosphoric  acid. 

It  must  be  noted,  howevei",  that  the  differences  are  so 
slight  as  to  furnish  only  imli^-ations  and  preclude  the  use 
of  tile  word  -  conclusions."  Moreover,  the  facts  recorded 
in  these  tahles  were  obtained  in  an  exceptional  season^ 
Avhich  probal)ly  had  some  intluence  upon  ail  our  plot  work 
in  lSSi>.  An  effort  was  made  to  determine  the  effect  of 
changing  w«.-ather  u})on  the  tomato. 

1\'.    'I'oMATo  N'akiation  and  Weathki:  (  HAN'GES. 

It  is  a  common  remark  that  tt)matoes  are  sweet  or  sour 
according  as  the  season  has  been  a  dry  one  or  wet  one. 

To  ascertain  Uic  relation  between  the  composition  of  the 
t(Jinato  and  changing  meteorohigical  conditions,  twelve 
varieties  of  tomatoes  were  chosen  and  sami)les  from  each 
picking  during  the  most  productive  i>art  of  the  season  were 
analyzed.  Records  of  the  air  temperature,  the  rainfall  and 
the  sunshine  were  made  for  the  same  period.  The  follow- 
ing table  gives  the  averages  of  these  records. 

TABLE  Xo.  V. 

rrrrailinii  Wvatlu  r  (ocl  (  'orrcs/umf/i/tc/  Tomato  Com]  osition 
(lurintj  fill'  liijH'Hiuff  Season,  1889. 


Dale. 


n.  M. 

4 

.00 

10.:;2 

74 

•) 

.11 

(5.17 

.  ( >: ) 

.■>.ll 

iH).77 

72 
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1  .:U 

;Hi.74 

-o 

(> 

:'>.48 

none. 

iMi.77 

7o 

.or> 

none. 

i)»>.41 

70 

o 

.0(5 

0.17 

liO.IUi 
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A\A 

4.  S 

i)5.22 
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.00 

2.:>(; 

i)7 

1 

.00 

o.4i) 

1H>.2S 

{) 

.(»! 

o .  :{ 

(lit 

I) 

.o4 

■>  -,•> 

iXi.28 

<>7 

4 

.(ii) 

(i.41 

\>\) 

1» 

.0L> 

.->.:>  1 

i)r>.:4 

Julv  ^^                     72.4       .00  10.:;2    !>4.7o    o.O 

:>.(i4  0  7)2  3.S 

:',.oi  i.K)  1(5. ;i 

2.S«»  1.08  21).  7 

Au-j    1                     72. (>    :).48   none.  iMi.77    :>.10  1.01  .'xS.a 

2.81»  O.ttO  20o.O 

2.94  1.09  94. S 

12                      <)9.S       .M     4.  8    95.22    2.98  0.94  »>2.4 

l.'>                   72.7      .90    2.:>(i   9.>.2:>    :l.o:)  0.99  185.7 

19                     o7.1       .00    0.49    9(>.28    2.8:'>  l.(»8  174. (> 

;^.04  1.12  141.0 

2.84  1.  lo  22o.4 

29                      (>7.4       .!»()     (i.41    95. :n     2.7(t  l.t'o  70.:^ 

Sept.  2                     09  9      .02     "S.-'il    9.5. 14       '  1  l.c4  251. S 
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The  figures  oii  July  IStli  represent  averages  fur  the  four 
clays  next  precediug,  and  on  the  other  dates,  the  averages 
for  the  days  since  the  record  next  before. 

An  examination  of  this  table  shows  the  following  points: 

1st.  That  the  variation  in  composition  agrees  closer  with 
the  variation  in  temperatuie  than  with  the  relative  rainfall 
■or  sunshine.  ' 

2d.  Tbat  the  highest  water  content  of  the  tomato  follows 
closely  the  periods  of  highest  rainfall ;  but  the  range  does 
not  seem  in  any  way  proportional. 

3d.  That  the  hi^iest  sugar  content  is  either  on  or  fol- 
lowing the  periods  of  greatest  rainfall. 

4th.  That  the  rate  of  yield  or  ripening  depends  more  on 
the  temperature  and  amount  of  rainfall  t^an  on  the  actual 
duraticm  of  sunshine;  but  the  latter  seems  to  exert  a  de- 
cided influence  in  some  periods. 

A\  COMPATILSOX   OF  METHODS  OF  DETERMINING  SUGAR 

AND  Acids  in  the  Fresh  and  Air-dry  Substance 
OF  the  Tomato. 

In  the  course  of  our  laborator}'  work  the  question  arose, 
-IS  to  whether  it  was  necessary  to  determine  the  sugar  and 
ticid  of  the  tomato  while  fresh  picked,  in  an  edible  con- 
dition, or  whether  this  might  not  be  done  later,  by  an  ex- 
^imination  of  the  air-dry  substance  of  the  fruit. 

To  test  this  question,  samples  were  taken  from  six  vari- 
eties, half  being  examined  fresh  and  duplicates  dried  and 
analyzed  later.  These  were  very  uniform  fruits  and  fiiose 
dried  remained  in  excellent  condition  till  examined. 

The  table  at  the  top  of  the  next  page  gives  the  results 
obtained,  calculated  to  a  water-free  basis. 

It  is  very  evident  from  this  table  that  there  is  a  loss  or 
change  of  both  sugar  and  acids  in  the  process  of  drying 
which  prevents  them  from  being  correctly  determined  in 
the  dry  substance.  The  plan  first  adopted  of  examining 
the  tomatoes  while  fresh  was  thus  fully  confirmed  as 
correct. 
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TABLE  No.  Yl. 
Cfi }}} Jiff r afire  Lahoratorii  Methods  for  y^r.^Hno  I'oiimtocs. 


Acids. 

Sugar. 

V-  Si;.  C 

^  ni 

6 

-  bc+e 

Index  No. 

Fresh  siib- 

Pr()]>ortion- 
iite  yields. 

Dry  sub- 
stance. 

Proportion- 
ate yields. 

Proportion  ( 
Acid  to  Si 
Dry  substi 

^  S  ^ 
.S  0  ^ 

511 

7.28 

18.87 

1 :2.59 

28.92 

61.08 

1:2.11 

'  1:3.97 

1 :3.23 

512 

10,0:3 

20.73 

1:2-06 

24.27 

54.27 

1:2.23 

1:2.41 

1 :2.<>1 

bn 

8.82 

23.73 

1:2.59 

26.94 

65.72 

1 :2.43 

1  ::i.05 

1:2.77 

514 

10.17 

28.13 

12.77 

18.59 

56.67 

1 :3.05 

1:1.82 

1:2,01 

515 

i.99 

1(3.22 

1:2.71 

25.20 

73.46 

1:2.91 

1:4.21 

1 :4.52 

516 

9.09 

20.84 

1 :2.29 

34.30 

59.92 

1:1.74 

1:3.78 

1 :2.H7 

VI.  .Makl.s. 


^arlt*  are  foiiiiti  in  large  quantities  in  many  parts  of 
Maryland,  and  have  been  u.sc(l  more  or  less  for  agricultural 
purpoi?es  for  many  years. 

From  the  small  quantity  of  j)lant  foods  which  marls 
furjiish  ami  the  ditliculty  and  expense  of  handling  and 
transportaiion,  their  use  its  necessarily  confined  to  places 
Very  near  the  dei)osits. 

Marls  are  divided  into  three  classes,  according  to  tlieir 
general  character  and  the  geological  fornnition  to  which 
they  "belouii.  As  a  rule  they  are  to  be  found  one  above  the 
other  i)i  immediate  succession.  The  upper  layer  is  known 
as  shell  maid,  or  blue  marl,  and  is  generally  found  at  or 
very  near  the  surface.  It  consists  chiefly  of  sea  mud  with 
partially  decayed  shells  and  bones.  Its  value  depends 
maijily  on  lime,  which  it  contains  in  the]]^form  of  the  car- 
bonate. This  class  of  marl  usually,  has  a  small  percent, 
of  phosphoric  acid  and  })otash.  The  physical  character  of 
C-lcareous  marls  varies  with  the  class  of  ajiimal  remains 


80 


MARYLAND  AGKICULTUEAL 


from  Avliifli  thcv  are  Ce  -ived  an  1  the  srato  of  preservation 
of  the  same.  To  this  chiss  belong  most  of  the  marls  that 
have  been  examined  at  this  Station. 

The  second  class  of  marl  is  known  as  chalky  or  eocene 
marl,  is  commonly  a  coarse  kind  of  friable  chalk,  consisting 
of  comminuted  shells  and  corals,  of  a  light  yellowisli  or 
grayish  color.  The  main  agricultural  value. of  this  variety 
is  in  the  carbonate  of  lime  Avhich  it  furnishes,  hut  it  also 
has  a  small  per  cent,  of  phosphoric  acid  and  potash.-  There 
are  deposits  of  this  kind  ( f  marl  on  the  Eastern  Shore  of 
Maryland.    Sample  Xo.  83  was  of  this  kind. 

The  third  class,  or  that  which  lies  at  the  bottom,,  is  the 
cretaceous  marl,  and  is  commonly  known  as  "green  sand'* 
in  New  Jersey.  Marls  of  this  class  vary  considerably  in 
their  chemical  composition  and  agiicnltural  value.  They 
owe  their  fertilizing  quality  to  the  presence  of  phosphoric 
acid  and  potash,  but  sometimes  contain  a  goodly  admixture 
of  calcareous  matter.  The  best  Ncav  Jersey  marls  and 
those  that  have  been  used  with  the  most  success  have 
contained  from  two  to  three  per  cent.  phus])bo)-ie  acid  and 
from  five  to  seven  per  cent,  of  potash.  The  Maryland  marls 
of  this  class  that  have  been  examined  here,  thus  fay,  have 
not  given  nearly  as  high  a  per  cent,  of  these  ingredients. 

The  potash  of  marls  being  in  an  insoluble  form  it  must 
necessarily  give  its  returns  but  slowly.  With  the  object  of 
getting  some  cheap  method  of  converting  the  potash  to  a 
form  more  available  to  plants,  this  Station  has  now  in  pi-o- 
gress  a  series  of  experAnents  in  the  composting  of  marls. 

Expecting  in  the  future  to  give  a  more  extended  and 
detailed  discussion  of  marls,  their  composition  and  the 
extent  of  the  deposits,  we  will  now  simply  give  a  brief 
description  of  the  samples  already  examined  and  the  plant 
food  they  have  been  found  to  contain. 

Index  Xo.  35. — Sent  ])y  H.  M.  Murray,  Esq.,  of  West 
River,  Md.  Taken  from  upper  layer  of  marl ;  this  layer 
is  about  seven  feet  thick  and  is  covered  by  a  layer  of  yellow 
clay  eight  feet  thick.  The  whole  deposit  is  in  a  slight 
elevatio^i  between  two  marshes,  and  is  about  250  feet 'm 
■width.    Trees  are  growing  on  this  elevation.^ 
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Xo.  36.— Sent  by  H.  M.  ^rurray,  Es<i.,  of  AVest  River, 
Md.  Sample  taken  from  layer  under  that  of  sample  Xo. 
35 ;  this  layer  is  about  five  feet  thick. 

No.  37.— Sent  by  H.  :\[.  ^[urray,  Esq.,  of  West  River, 
Md.  Sample  taken  from  layer  under  sample  Xo.  36  ;  this 
layer  is  about  forty  feet  thick. 

Xo.  38. — Sent  by  Richard  Baldwin,  Esq.,  Waterbury, 
Md.  Taken  from  a  deposit  near  a  stream  ;  greenish  sandy 
appearance  with  some  micaceous  looking  particles. 

Xos.  42  and  43. — Sent  by  Spear  &  Critcher,  of  Glymont, 
Md.  These  are  mixtures  of  spiral  shells  and  a  greenish 
sand,  having  about  54  per  cent,  (by  weight)  of  sand.  De- 
posits are  quite  extensive  and  within  easy  reach  of  the 
Potomac  river. 

Xo.  49. — Sent  by  Fred.  Sasscer,  Jr-,  of  Upper  Marl- 
borough, Md.  Taken  from  bank  along  roadside;  stratum 
about  six  feet  thick,  lying  liorizontal  on  stratum  of  dark 
clay. 

Xo.  50. — Sent  by  Fred.  Sasscer,  Jr.,  of  Upper  Marl- 
borough, Md.  Taken  from  a  place  about  one-half  mile 
from  where  sample  Xo.  49  was  gotten  'and  from  under  a 
large  rock. 

Xo.  54. — Sent  by  L.  B.  Johnson,  Esq.,  of  Piscataway, 
Md.  Taken  from  deposit  in  neighborhood  of  Piscataway 
and  Fort  Washington,  on  the  Potomac  river,  at  the  termi- 
nus of  the  plateau  often  called  "The  Backbone  of  Prince 
George's  Coimty;"  soil  above  deposit  is  principally  clay 
and  gravel ;  the  strata  is  very  deep  and  where  exposed  it 
has  a  very  hard  crust  about  three  inches  in  thickness ; 
spiral  shells  abundant. 

No.  55. — Sent  by  L.  B.  Johnson,  Esq.,  of  Piscataway, 
Md.  Taken  from  deposit  about  one  mile  from  where  Xo. 
54  was  gotten ;  general  characters  the  same,  except  the 
hard  top  layer  is  absent. 

Xo.  83. — Sent  by  Dr.  Charles  Lowndes,  of  Easton,  Md. 
Deposit  is  on  the  "  Dundee  Farm,"  near  a  small  stream 
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which  runs  through  the  place.  Tlie  layer  is  about  two 
feet  below  surface  and  is  four  feet  thick. 

Xo.  93. — Sent  by  George  Taylor,  Esq.,  of  Glymont. 
Md.    Description  about  same  as  samples  42  and  43 

No.  447. — Sent  by  J.  A.  Cunningham,  Esq.,  Friend- 
ship, Md.  Marl  of  light  brown  color  and  contains  a  good 
many  partially  decomposed  shells. 

Xo.  448.— Sent  by  P.  H.  Prout,  Esq.,  Friendship.  Md. 
Marl  of  light  brown  color  containing  micaceous  specks. 

Xos.  449  to  453  inclusive. — Sent  by  J.  A.  Wood,  of 
Friendship,  Md.  Xo.  449  is  from  top  layer,  of  sandy  ap- 
pearance, containing  no  shells  and  is  about  eight  feet  below 
surface. 

Xo.  450. — Taken  from  layer  about  two  and  one-half 
feet  below  sample  449.    Found  petrified  vertebra  in  this. 

Xo.  451. — Taken  from  layer  under  sample  450.  Made 
up  of  small  shells  ;  layer  about  one  and  one-half  feet  thick. 

Xo.  152. — Taken  from  layer  under  sample  451.  Made 
up  of  large  shells  resembling  oyster  and  clam  shells  ;  layer 
about  four  feet  thick,  and  is  underlaid  by  rock. 

Xo.  553. — Pock  found  on  surface  appeared  to  be  made 
up  of  shells.  I 

Xo.  454.— Sent  by  L.  M.  K.  Griffith,  of  Dunkirk,  Md. 
Taken  from  along  edge  of  stream  ;  layer  about  four  feet 
under  surface.    Xo  shellp  in  this  layer. 

Xo.  455. — Taken  from  layer  under  sample  454.  Made 
up  mostly  of  large  shells. 

Xo.  456.— Sent  by  L.  M.  K.  Griffith,  of  Dunkirk,  Md. 
Taken  from  his  Lyon's  Creek  Place,  on  the  Patuxent  river. 
Layer  about  forty  feet  thick  and  contains  no  shells,  but  an 
under  layer  has  shells. 

Xo.  457. — Similar  to  sample  Xo.  456,  but  taken  from  a 
place  about  fifty  rods  farther  down  the  stream. 

Xo.  459.— Sent  by  L.  M.  K.  Griffith.  Shell  rock  very 
hard  in  centre,  but  decomposing  on  surface  ;  taken  from 
near  extensive  infusorial  earth  deposits. 

Xo.  461.— Sent  by  Edward  L.  F.  Hardcastle,  of  Lee 
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Haven,  Mrl.  Layer  about  seven  feet  thick  and  twelve 
feet  below  surface ;  made  up  of  small  shells. 

No.  462. — Layer  under  sample  461.  Made  up  princi- 
pally of  clam  shells. 


TABLE 

No.  vn. 

Composition  of 

MArtVLANl) 

Mai^ls. 

Per 

Cent,  in,  ^ 

1  li'-Di'ii  Sanqyle^^. 

Insoluble 

Lime 

I'ho^phuric 

No. 

Water. 

Residue. 

(Ca  U.) 

Acid. 

Potash. 

35 

3.43 

68.50 

0.38 

0.58 

3.22 

36 

8.44 

63.77 

0.25 

0.32 

3.02 

37 

4.28 

68.45 

0.25 

0.34 

3.52 

38 

2.45 

89.02 

0.08 

0.25 

42 

0.98 

46.12 

31.94 

0.14 

0.49 

43 

1.06 

62.71 

17.22 

0.05 

0.59 

49 

8.30 

70.76 

0.23 

0.58 

2.37 

50 

0.54 

60.51 

14.71 

0.12 

1.89 

54 

1.06 

61.84 

5.37 

0.16 

1.57 

55 

0.88 

44.71 

9.ii() 

0  '>4 

2.08 

83 

0.53 

18.77 

39.!K) 

0.32 

0.18 

92— 

-11.04 

67.70 

1.88 

0.30 

1.78 

447 

1.73 

77.82 

8.56 

0.44 

0.84 

448 

1.08 

82.67 

8.00 

0.26 

0.28 

449 

1.53 

92.23 

i.o(; 

0.88 

0.59 

450 

0.83 

92.19 

Loo 

0.52 

0.23 

451 

0.45 

76.62 

1L11> 

o.s<» 

0.22 

452 

0.12 

80.28 

9.50 

0.14 

0.42 

453— 

—0.22 

98.02 

454 

0.35 

83.37 

4.25 

1.74 

0.44 

455— 

—0.93 

84.9(5 

0.56 

0.12 

0.52 

456— 

—2.18 

81.86  • 

trace 

0.12 

2.49 

457— 

—0.90 

80.04 

0.30 

2.10 

459— 

—1.60 

96.96 

461 

0.53 

38.39 

28.37 

i).22 

0.43 

462 

0.58 

26.21 

31.94 

0.30 

0.32 
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YII.— Soils. 

During  tlie  past  year,  a  few  samples  of  soil  have  been; 
examined  for  their  mineral  plant  foods,  in  hope  that  this 
might  help  in  the  study  of  some  other  questions.  As  a 
matter  of  record  the  description  of  the  samples,  with  the 
results  of  the  chemical  investigation,  as  far  as  conducted, 
are  given  herewith. 

As  a  rule,  it  is  found  that  time  spent  in  the  chemical 
analysis  of  soils  is  practically  wasted,  and  work  of  this 
kind  is  only  undertaken  at  the  Station  when  connected 
with  and  aiding  some  special  line  of  inquiry. 

^o.  34.  This  sample  was  sent  by  the  late  Hon.  A.  B. 
Davis  of  Montgomery  county,  Maryland,  and  was  taken 
from  the  bottom  of  a  well  that  had  been  dug  during  the 
previous  fall.  This  soil  was  believed  to  contain  some 
specially  noteworthy  plant  food,  because  of  the  luxuriant 
vegetable  growtli  that  sprang  from  it  the  following  year.. 
The  examination  proved  that  it  contained  a  fair  supply 
of  potash,  from  decomposed  feldspar. 

^s^os.  88,  89,  90  and  91.  These  samples  were  taken  from 
the  side  of  a  cut  about  ten  feet  deep,  on  Filston  Farm, 
owned  by  Mr.  Edward  Austen,  near  Glencoe,  Baltimore 
county,  and  represented  the  differently  appearing  parts 
of  what  is  known  as  the  "rotten-rock  soil"  of  that  region. 
The  samples  were  taken  from  the  side  of  the  bank  at 
depths  varying  from  three  to  six  feet  from  the  natural 
surface.  They  all  belonged  to  the  same  general  forma- 
tion, but  differed  in  color  and  somewhat  in  consistency, 
the  latter  owing  to  varied  degrees  of  decomposition  of 
the  rock.  No.  88  was  of  a  dark  chocolate  color,  running 
in  irregular  seams  through  the  earth  from  2  to  5  inches 
in  thickness ;  it  was  in  feeling  sandy,  with  mica,  and 
somewhat  the  character  of  soap-stone.  These  dark  seams 
were  more  moist  than  the  rest  of  the  formation.  'No.  89 
was  brown,  but  lighter  in  color  than  88,  and  more  sandy^ 
with  the  mica  and  soap-stone  feeling  much  less  marked  ; 
this  sample  represented  the  great  bulk  of  the  earth  in 
the  bank.    Throughout  the  mass,  were  large  seams  of  a 
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still  lighter  color,  and  mncli  like  white  sand,  the  courses 
irregular  rather  than  well  defined  strata,  and  from  3  to  10 
inches  thick;  sample  No.  90  represents  this  portion. 
'No.  91  was  a  sample  of  deposits  which  occurred  at^ 
intervals  in  the  earth,  varying  in  size  and  still  in  the 
form  of  rock,  although  partially  decomposed.  These 
deposits  were  greyish  in  color,  with  some  brown  shades 
and  showed  mica.  Coming  out  of  the  ground  in  irregu- 
lar fragments  from  the  size  of  an  oyster  shell  to  that  of 
a  brick,  these  could  be  easily  broken  up  in  the  hands. 

Nos.  133  and  134  were  taken  in  a  large  peach  orchard 
belonging  to  Mr.  John  A.  Nicodemus,  at  Edgemont, 
Washington  county.  The  location  is  on  the  westerly 
slope  of  the  South  Mountain,  and  the  soil  is  largely 
composed  of  finely  broken  slate  mixed  with  othier  debris 
of  the  mountain  sides,  and  not  far  below  rocky  and 
wooded  cliffs.  No.  133  was  of  a  lighter  color  and  called 
the  ''light  slatey  soil"  of  the  neighborhood,  and  No.  134 
was  a  little  darker  and  called  "black  slatey  soil."  The 
former  was  taken  from  just  beneath  the  surface  in  a 
portion  of  the  orchard,  fifteen  years  old,  where  "the 
yellows"  had,  within  ten  years,  killed  three  generations 
of  peacli  trees,  on  an  area  of  two  acres  or  more.  The 
latter  sample  was  similarly  taken  at  the  same  altitude  on 
the  hillside,  but  forty  or  fifty  rods  farther  south,  where 
the  peach  trees  had  remained  perfectly  healthy  during 
the  same  period  of  years. 

The  object  of  this  examination  was  to  see  if  any 
marked  difference  could  be  found  in  the  soil,  which 
might  possibly  account  for  the  difference  in  the  health  of 
the  trees.  The  result  gives  no  light  in  that  direction  ; 
the  soils  are  practically  the  same.  No.  133  being  rather 
the  stronger  in  plant  food. 

No.  463.  Sent  by  Mr.  J.  M.  Stover,  of  Edgemont, 
Washington  county.  This  is  a  sample  of  surface  soil 
taken  at  tlie  time  of  setting  in  peach  orchard,  fi'om  land 
that  is  considered  choice  peach  soil.  Average  sample 
from  several  different  places  in  field  to  depth  of  six 
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inches.  Land  has  not  been  manured  for  five  years.  This 
field  is  on  the  same  hillside,  but  some  distance  below,  the 
one  from  which  the  samples  'Nos.  133  and  134  came. 

ISio.  464.  Sub-soil  of  sample  463,  second  six  inches  in 
depth.  An  average  sample  from  the  different  parts  of 
the  field  taken  in  the  same  way. 

Xo.  465.  Sent  by  J.  M.  Stover,  Esq..  of  Edgemont,  Md., 
but  taken  near  Martinsburg,  Ya.  Land  uncultivated  for 
five  01"  six  veai's  and  regarded  as  particularly  suited  to 
fruit  growing. 

No.  466.  Sent  by  J.  M.  Stover,  Esq.,  of  Edgemont, 
Md.,  taken  from  between  sevei-al  trees  in  advanced  stages 
of  yellows,  in  one  of  his  orchards  within  a  mile  of  the 
locality  of  samples  Xo.  133  and  No.  134. 

No.  467.  Sent  by  J.  M.  Stover,  Esq.,  of  Edgemont, 
Md.,  taken  in  same  orcliard  as  sample  466  but  fron] 
among  the  healthy  trees. 

Land  represented  by  sample  466  and  467  had  been  cul- 
tivated the  same  and  for  each  of  the  past  three  years  had 
received  an  application  of  400  pounds  per  acre,  of  a  mix- 
ture of  raw  bone  and  nmriate  of  potash  ;  also  the  past 
year,  20  1)ushels  of  lime  per  acre. 

TABLE  No.  YIIL 
Composition  of  Soils. 
Per  Cent  in  Air- Dry  Sample, 


Index 

Insoluble 

Lime 

Phosphoric 

No. 

Water. 

Residue. 

(Ca  0.) 

Acid. 

Potash. 

34 

2.12 

70.00 

0.44 

1.83 

88 

1.90 

66.79 

0.31 

0.54 

1.88: 

89 

0.80 

93.33 

0.19 

0.08 

0.63 

90 

0.32 

94.25 

0.37 

0.08 

0.71 

91 

0.20 

96.24 

trace 

trace 

0.44 

133 

2.48 

83.66 

0.56 

0.50 

0.55 

134 

5.33 

83.90 

0.56 

0.32 

0.35 

463 

1.40 

85.61 

0.31 

0.24 

0.45 

464 

0.85 

S7.92 

0.50 

0.16 

0.42 

465 

2.29 

7S.T1 

0.12 

0.28 

0.43 

466 

0.50 

92.21 

0.56 

(1.20 

0.22 

467 

0.59 

91.54 

0.31 

0.19 

0.32:. 
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(iood  agricultural  soils  contain  about  one-half  of  one 
per  cent,  of  phosphoric  acid  and  from  one-half  to  one 
per  cejjt.  of  potash.  It  will  therefore  be  seen  that  with 
the  exception  of  samples  84  and  S8,  which  were  strong 
in  potash,  altliough  by  no  means  unusually  so,  there  is  no 
soil  shown  in  the  al)0ve  table  Nvhich  is  remarkable  for  its 
natural  store  of  plant  food.  The  most  notable  fact  of 
the  tal)le  is  that  the  sample  Xo.  467,  from  a  field  which 
during  the  last  three  years  had  received  1200  lbs.  per  acre 
of  fertilizers  ricli  in  ])hosphoric  acid  and  potash,  and  had 
been  kept  clear  of  all  vegetation  except  peach  trees, 
showed  tliis  soil  to  be  poorei-  in  the  two  elements  of  plant 
food  named,  than  sample  408.  from  a  field  which  had 
received  no  manure  for  five  years,  and  sample  405,  from 
land  uncultivated  for  five  or  six  years.  Undoubtedly  the 
land  of  Xo.  467  contained  more  available  plant-food,  than 
that  of  Xos.  463  and  465,  yet  the  laboratory  verdict  is  to 
the  coiUrary.  This  is  a  good  example  of  the  uselessness 
of  ordinary  chemical  analysis  for  the  purpose  of  deter- 
mining tlie  "riclmess**  of  common  soils. 

\  ni.  LWKSTIOATION  ox  THK  I  )eTEKMIN  ATION   OF  MoiS- 

TrRE   IN   AiK-DkY    FKKDIN(r   StI  FFS. 

(This  is  a  contribution  to  the  study  of  laboratory  me- 
thods and  of  little  interest  except  to  chemists  and  their 
helpers.^ 

^ye  all  recognize  the  fact  that  the  determination  of 
moisture  is  one  of  the  most  important  operations  con- 
nected with  fodder  analysis,  from  the  fact  that  the  cor- 
rectness of  all  other  determinations  when  reduced  to  a 
water-free  basis  depend  on  this  determination. 

A  i-esearch  of  the  literature  on  this  subject,  which  is 
very  scant,  discloses  the  fact  that  the  metliods  adopted 
and  pursued  have  been  in. but  few  cases  the  result  of  de- 
tailed experiments.  They  are  dej^endent  for  their  value 
on  theoretical  stateiiients  put  down  and  used  as  if  they 
were  axiomatic  facts. 

Taking  these  facts  in  consideration,  I  began  a  little- 
more  than  a  year  ago,  an  investigation  of  this  subject,  and 
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up  to  date  have  made  over  two  thousand  determinations 
in  studying  the  various  phases  of  the  question.  As  yet, 
however,  I  have  been  unable  to  arrive  at  definite  conclu- 
sions on  all  the  points  under  consideration.  So  this  is 
only  a  report  of  progress  and  I  hope,  at  no  distant  date, 
to  be  able  to  finish  it  in  a  way  satisfactory  to  myself  and 
perhaps  to  the  general  analyst. 

In  the  discussion  of  the  question  the  following  points 
have  been  under  consideration  : 

1st.  In  what  kind  of  a  vessel  shall  we  dry  t 

2d.  For  what  length  of  time  i 

3d.  At  what  temperature  ? 

4th.  In  what  medium  ? 

5th.  What  is  the  nature  of  the  substance  (?)  lost  and 
the  general  change  in  the  process  of  drying  ? 

In  this  discussion,  wheat — fiour,  totton-seed  meal  and 
corn  fodder  have  been  used  as  representing  fairly  well, 
the  different  classes  of  substance  with  which  we  meet  in 
general  practice.  For  special  substances  we  propose  to 
make  a  comparison,  after  some  of  the  above  questions 
have  been  decided,  and  ascertain  if  any  modifications 
from  the  general  manner  of  procedure  are  necessary. 

In  the  consideration  of  the  first  question,  (In  what  kind 
of  a  vessel  shall  we  dry  ?)  we  liave  compared  the  only 
two  that  we  have  found  mentioned  or  known  to  be  in 
common  use — the  clamped  watch-glasses  and  porcelain 
crucibles.  For  the  second  point  (length  of  time)  we 
have  used  two,  four,  five,  six,  eight  and  ten  hours  res- 
pectively. For  the  third  (temperature.)  we  have  used 
100°  C,  105°  C,  110°  C,  115°  C,  and  120°  C.  For 
the  fourth  (the  medium,)  a  comparison  has  been  made 
and  is  being  continued  between  a  current  of  dry  and 
heated  air,  the  simple  air  oven^  a  stream  of  hydrogen, 
and  a  stream  of  carbonic  acid  gas. 

The  results  given  in  the  following  tables  are  the  aver- 
ages of  triplicate  determinations. 


(Text  continues  on  page  93.) 
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TABLE  IX. 

A  Comi)arison  of  Drying  in  Different  Vessels  for  Different  Lengtlis  oj 
Time  and  at  Different  Temperatures,  in  tfie  simple  Air  Oven. 


100° 

105° 

110° 

115° 

120° 

Watoh 
glasses. 

Porcelain 
crucibles. 

_.  ^ 
p- 

Porcelain 
crucibles. 

« 

"5  'be 

>: 

Porcelain 
crucibles. 

QQ 

<y 

S  « 

<^  r-i 

11 

cc 
q; 
_  »2 
^  cc 

.E  =c 
^-^ 

£S 

13.01  14.18 

12  92 

14.34 

13.28 

14.25 

14.36 

14.97 

14.49 

14.90 

831  932 

9.05 

9.01 

9.33 

9.48 

9.70 

9.79 

9.83 

9.71 

9.02  9.02 

8.76 

8.50 

10.13 

9.98 

9.53 

9.55 

10.60  10.  IG 

12.80  14.19 

13.79 

14.45 

14.38 

14.03 

14  40 

14.65 

14.79^  14.91 

9.20  9.42 

1/.43 

9.52 

9.78 

9  85 

10.21 

10.23 

10.01 

9.84 

9.33  9.25 

9.38 

9  28 

10.15 

10.07 

10.35 

10.42 

10.85 

10.72 

14.20  14.21 

14.18 

14.55 

14.38 

14.68 

14.75 

14.73 

14.89 

14.97 

9.09  9.57 

9.45 

9.55 

9.78 

9.85 

9.88 

9.83 

10.16 

9.95 

9.49  9.28 

9.*^7 

9.40 

10.16 

10.27 

10  48 

10.53 

11.17 

11.0:5 

14.33  14.25 

14.31 

14.50 

1438 

14.41 

14.95 

14.97 

14.88 

14.93 

9.34  9.40 

9.27 

9.47 

9.72 

9.69 

9.97 

9.96 

10.20 

9.94 

9.74  9.32 

9.26 

8.^0 

10.45 

10.63 

10.15 

10.2" 

11.33 

11.10 

14.07  14.36 

14.27 

14.40 

14.63 

14.66 

14.53 

14.65 

14.88 

14.91 

9.45  9.56 

9.06 

9.53 

9.91 

9.95 

10.25 

10.26 

10.30 

10.00 

9  59  9.42 

9.73 

9.63 

10.45 

10.52 

10.63 

10.80 

11.33 

11.42 

14.41  14.45 

14.42 

14.41 

14.71 

14.77 

14.90 

14.75 

14.86 

14.93 

9.09  9.73 

9.59 

O.Go 

9.98 

9.91 

10.09 

10.00 

10.39 

IO.O9 

9.58  9.54 

1 
! 

10.21 

9.90 

10.57 

iO.57 

10.75 

11.00 

11.72 

11.63 

2  Hours. 
Wheat 

flour. . . . 
Cotton 

seed  meal. 
Corn 

fodder . . 

4  Hours. 
Wheat 

flour  

Cotton 

seed  meal. 
Corn 

fodder . . 

5  Hours. 
Wheat 

flour.  . 
Cotton 

seed  meal. 
Corn 

fodder . . 

6  Hours. 
Wheat 

flour. . . . 
Cotton 
seed  meal, 
orn 

odder . . 

8  Hours 
Wheat 

flour. .  .  . 
Cotton 

seed  meal. 
Corn 

fodder  .  . 

10  Hours. 
Wheat 

flour. . . . 
Cotton 

seed  meal. 
Corn 

fo'hler  . . 
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2  Hours. 

Wheat  flour  
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EAPEKIMENT  STATION. 


Tlie  only  results  np  to  this  time  that  we  liave  ready 
for  public  record  in  connection  with  the  lifth  point  under 
consideration  are  given  in  Table  XI.  This  work  covers 
the  effect  of  drying  on  the  fat  content.  It  is  true  that 
the  fat  is  not  a  true  index  to  all  that  takes  place,  and 
must  be  verified  by  other  determinations  and  exami- 
nations, jet  it  is  an  important  factor.  The  results  in 
connection  with  the  corn  fodder  at  the  higher  tempera- 
tures are  withheld  at  present  in  order  to  make  further 
determinations  to  verify  a  few  points  which  are  indicated 
by  the  work  already  done. 

The  fat  content  of  the  samples  in  their  air-dry  con- 
dition was  as  follows  :  wheat  flour  1.11  per  cent. ;  cotton 
seed  meal,  11.85  per  cent.;  corn  fodder,  3.60  per  cent. 

An  examination  of  Table  XI,  sliows  that  there  is 
considerable  loss  of  volatile  fats,  when  high  temperatures 
and  long  periods  of  heating  are  employed.  Coarse  fodder 
seems  to  be  the  more  susceptible  to  loss  from  this  source. 
There  can  be  no  doubt  that  temperatures  above  100°  C, 
and  heating  for  a  longer  time  than  six  hours,  are  to  be- 
used  with  great  caution. 


Harry  J.  Patterson.. 
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EEPOET  OF  THE  AGEICULTUEIST. 
I)Y  Albfzkt  I.  IIayward,  B.  S. 

1.    Silos  and  Ensilage. 

The  silo  built  at  the  College  during  the  summer  of 
1888,  was  briefly  referred  to  in  the  First  Annual  Eeport 
of  this  Station,  page  54,  and  the  method  of  filling  the 
same  recorded  at  page  74,  in  the  same  Eeport.  To  make 
the  present  record  complete,  some  repetition  is  admissible. 

The  Silo.    The  silo  is  a  simply  constructed  lean-to," 
on  the  north  side  of  the  College  cattle-sheds,  thirty-eight 
feet  long  and  thirteen  feet  wide.    Its  average  higlit  above 
ground  is  from  seven  to  eight  feet,  and  it  is  excavated  to 
an  equal  depth.    There  are  two  partitions.    This  gives 
three   compartments   or  pits,  each  twelve  feet  square 
inside  and  about  fifteen  feet  deep.    The  westerly  slope 
of  the  cattle-shed  roof  is  extended  to  cover  all.  The 
sides  of  the  underground  part  have  eight-inch  retaining 
walls  of  brick.    All  the  rest  of  the  structure  is  of  com- 
mon, rough  lumber,  except  the  interior  lining  of  the  pits ; 
this  is  of  narrow  matched  ceiling  pine  lumber,  dressed 
and  put  on  vertically,  from  top  to  bottom.    Every  piece 
of  this  lining  was  thoroughly  coated  with  ci'eosote  oil 
before  being  put  in  place.    The  lining  covers  the  interior 
faces  of  the  brick  walls,  so  that  the  ensilage  may  be  in 
contact  with  wood,  a  non-conductor  of  heat,  instead  of 
brick.    Uniformity  of  temperature  and  fermentation  in 
the  mass  of  ensilage  is  thus  conserved.    (An  improve- 
ment would  have  been  to  make  this  lining  of  cypress 
lumber.)    The  sills  on  the  brick  walls,  just  above  the 
surface,  are  of        x  8^^  plank,  laid  flat  and  spiked  to- 
gether.   Two-inch  plank,  six  inches  wide,  are  set  two 
feet  apart  for  studding,  and  spiked  securely  to  the  sills 
and  held  at  the  top  by  a  plate  of  same  material.  A 
sheathing  of  inch  stuft',  straight-edged  and  laid  horizon- 
tally, close-fitting,  is  nailed  to  the  studding  on  both  sides  ; 
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on  tlie  inside,  the  face  of  this  sheathing  is  ''Husli"  with- 
the  inner  face  of  the  brick  wall.  The  sheathiiis:  is 
covered  both  inside  and  outside  with  tarred  buildinsr 
paper;  on  the  inside  this  is  put  on  vertically  and  hangs 
to  the  bottom  of  the  brick  walls;  on  the  outside,  tiie 
paper  is  put  on  horizontally  from  bottom  to  top,  and  well 
lapped.  The  lining  boards  are  then  put  on  inside,  as 
already  described.  On  the  outside  boards  are  put  on 
vertically,  extending  from  roof  to  ground,  covering  the 
sills.  On  the  side  next  to  the  cattle-shed,  the  outside  of 
latter  was  covered  with  sheatliing  and  then  that  side  lined 
like  the  rest.  The  roof  is  light,  cheap  rafters,  a  single 
course  of  sheathing,  and  a  roofing-paper  cover.  In  the 
roof,  over  the  middle  pit,  is  a  large  dormer  ^vnntlow, 
extending  to  the  eaves.  As  the  partition  walls  rise  only 
to  the  hight  of  the  west  plate,  this  window  lights  all  the 
pits,  and  through  it,  with  a  carrier  attached  to  a  cutter- 
outside,  all  three  of  the  pits  can  be  readily  filled.  From 
each  pit  there  is  an  opening  into  the  cattle-shed,  arranged 
from  the  sill  to  plate  of  shed,  like  an  ice-house  door,  to- 
be  removed  in  sections  from  top  to  bottom.  These  open- 
ings are  fitted  with  triple  boarding  and  paper  between, 
so  as  to  make  them  as  nearly  air-tight  as  possible  when 
closed,  from  the  time  the  pits  are  filled,  until  opened  for 
feeding.  These  doors  open  directly  upon  the  passage  in 
front  of  the  line  of  cattle-stalls,  and  in  this  passage  is  a 
car  on  a  tramway ;  the  ensilage  can  be  pitched  from  the 
silo  directly  into  the  car  and  by  the  latter  carried  to  the 
feeding  box  of  every  animal  in  the  sheds.  There  is  no- 
floor  at  the  bottom  *of  the  pits,  simply  earth ;  drainage  is- 
provided,  as  for  a  cellar,  with  provisions  for  preventing 
air  and  rats  from  entering  the  pits  through  the  drain. 

The  three  divisions  or  pits  have  a  storage  capacity  of 
little  more  than  thirty  tons  each  of  well-packed  ensilage 
or  over  ninety  tons  in  all.  The  total  cost  of  the  silo  was- 
$245,  or  about  $2.63  per  ton  of  capacity.  This  cost 
might  have  been  reduced  at  least  one  hundred  dollars  by 
omitting  the  brick  walls  of  the  pits  and  using  a  cheaper 
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gi*ade  of  lumber.  As  built,  however,  the  siio  is  substan- 
tial and  will  last  for  years.  The  experience  of  two 
seasons  in  filling  and  one  in  emptying  has  proved  the 
structure  Cjuite  satisfactory  f(»r  its  special  purpose. 

This  silo,  although  easily  built  and  comparatively 
inexpensive,  fulfils  the  essential  requirements  for  a  suit- 
able pit  for  storing  ensilage.  First,  it  conforms  to  the 
existing  local  conditions ;'  in  this  case  it  is  an  addition  or 
attachment  to  a  set  of  cheap  cattle-sheds,  rather  than  an 
independent  structure.  Xext,  it  is  conveniently  arranged, 
easily  filled  and  emptied.  And  it  has  the  needed  strength 
to  sustiiin  all  lateral  pressure:  it  is  air-tight,  frost-proof 
and  sufficiently  drained. 

Ensilage,  1888.  The  silo  was  first  filled  in  the  autumn 
of  1888,  beginning  on  the  22d  of  September.  The  crops 
used  for  ensilage  and  their  maturity,  were  as  follows  :  A 
strong-growing,  heavy  foliaged  semi-dent  white  corn, 
common  to  the  vicinity,  the  kernels  glazed — sorghum,  with 
seed  in  the  dough,  the  varieties  being  Chinese  and  Early 
Orange  cane — and  the  Soja  bean,  pods  formed  but  seeds 
not  fully  developed. 

Pit  Xo.  1,  was  about  half  filled  with  corn  and  soja 
bean,  in  alternate  loads,  making  layers  of  each  three  or 
four  inches  thick,  after  settling.  For  the  upper  half, 
sorghum  was  added,  the  three  materials  in  alternate 
kyers.  All  this  forage  was  cut  into  half-inch  lengths  by 
a  Lion  "  feed-cutter,  operated  with  carrier,  by  a  porta- 
ble steam  engine,  hired  for  the  purpose.  The  material  in 
tliis  pit  was  well  leveled  and  trodden  while  filling,  and 
settled  very  little.  On  September  28th,  -the  pit  was  re- 
filled and  then  carefully  covered  with  building  paper  and 
one  thickness  of  inch  boards ;  this  cover  was  weighted 
with  brick,  about  forty  pounds  to  the  square  foot.  The 
ensilage  was  at  first  13  feet  in  depth  and  settled  about  18 
inches.  This  silo  was  opened  December  29th.  The 
material  on  top  was  decayed  on  one  side  of  the  pit  to  a 
d^th  of  six  or  eight  inches,  but  through  the  middle  and 
•n  the  opposite  side  it  was  spoiled  only  two  or  three 
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inches  deep,  in  some  parts  less  than  two  inclies.  The 
total  contents  was  estimated  at  forty  pounds  to  the  cubic 
foot,  to  be  something  over  33  tons,  and  the  loss  on  this 
was  a  trifle  more  than  two  per  centum.  This  may  be 
considered  a  minimum  of  loss,  and  is  believed  to  follow- 
good  material  stored  without  interruption,  with  careful 
packing,  and  immediately  covered  and  weighted.  This 
ensilage  was  first  offered  to  a  herd  of  cows  and  heifers 
which  had  never  eaten  it  before.  But  one  of  the  twenty 
refused  it  the  first  day  and  after  becoming  accustomed  to 
it,  all  the  animals  preferred  it  to  good  hay.  While  feed- 
ing from  this. pit,  the  three  materials  (corn,  sorglium  and 
beans)  were  well  mixed  in  the  silo  some  hours  before 
being  used,  and  during  this  interval  a  gentle  heating  was 
started  in  the  heap.  It  was  then  fed  while  warm  and 
seemed  to  be  w^ell  appreciated  by  the  cattle,  on  cold 
winter  mornings.  To  the  general  herd,  one  feed  per  day 
of  twenty  to  thirty  pounds  of  ensilage  was  given,  varied 
with  the  size  of  the  animals,  and  two  daily  feeds  of  dry 
coarse  forage  and  grain.  The  stock  improved  in  condi- 
tion and  in  quantity  of  milk  produced,  from  the  time  the 
ensilage  feeding  began.  Two  heifers  in  calf  and  some 
breeding  ewes,  were  fed  for  weeks  absolutel}^  nothing 
but  the  ensilage  thus  described,  which  proved  this  mix- 
ture to  be  a  "  maintenance  ration  "  or  "  complete  food," 
and  very  economical.  The  record  of  these  feeding  trials 
will  be  soon  published  in  a  Station  Bulletin. 

Pit  'No.  2,  was  filled  the  last  days  of  September  and 
first  of  October,  1888,  with  corn  and  sorghum  alternating 
and  cut  as  in  No.  1.  This  mixture  half  filled  the  silo, 
and  it  was  left  uncovered  and  unweighted  until  October 
25th ;  it  had  then  settled  about  two  feet,  and  the  top  was 
decayed  to  an  average  depth  of  three  inches.  The  de- 
cayed portion  was  taken  off,  the  pit  filled  with  sorghum 
alone,  which  had  been  strongly  frost-bitten,  cut  like  the 
rest,  and  the  decayed  material  w^as  put  back  again  for  a 
cover.  J^o  other  cover  was  put  on,  and  no  weight.  This 
pit  was  left  undisturbed  till  April  13th,  1889.    Tlie  tbp 
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had  then  badly  decayed  to  an  average  depth  of  fifteen 
inches,  there  being  spots  where  one  had  to  go  some  inches 
deeper  to  find  good  ensilage.  The  loss  was  heavy,  but 
cannot  be  charged  wholly  to  want  of  cover,  for  this  top 
material  was  poor  stuff,  sorghum-fodder  that  had  been 
thoroughly  frosted  and  had  apparently  little  value  when 
pitted.  Three-fourths  of  it  proved  edible  and  was 
relished  by  the  stock.  All  the  lower  half  of  the  contents 
of  this  pit  was  in  sound  condition  when  reached.  The 
sorghum  made  good  ensilage.  This  pit  of  ensilage  was 
used  to  supplement  pasturage  during  the  summer  months. 
The  pastures  were  so  good  during  the  season  of  1889, 
that  at  times  very  little  ensilage  was  fed,  so  that  the  ex- 
posed and  undisturbed  surface  in  the  pit  molded,  causing 
more  or  less  loss  nearly  every  week. 

Pit  :N'o.  3  was  filled  on  the  4th  of  October,  1888,  with 
crops  all  of  which  had  been  frost-bitten  during  the  two 
nights  next  preceding.  Corn  was  mainly  used,  and  a 
little  sorghum.  All  was  cut  until  within  four  feet  of  the 
top  of  the  pit,  when  an  accident  to  the  power  in  use, 
stopped  the  cutting.  The  remaining  space  was  filled 
with  corn  fodder,  put  in  whole  and  well  packed.  A 
board  cover  was  put  on  at  this  time,  but  no  weight.  On 
October  30th,  the  ensilage  in  this  pit  had  settled  ahout 
three  feet.  The  decayed  portion  on  top  was  removed, 
and  a  layer  of  new  material  added,  one  foot  and  a  half  in 
depth ;  over  one-half  the  surface,  soja  beans  were  put  in 
and  cut  corn  fodder  over  the  other  half.  All  this  was 
frosted  forage.  The  whole  was  covered  with  boards,  no 
paper,  and  w^eighted  about  thirty  pounds  to  the  surface 
foot.  This  pit  was  not  opened  till  September,  1889. 
The  ensilage  was  found  more  decayed  than  the  contents 
of  either  of  the  others,  and  in  jured  by  rats  burrowing  in 
it  and  admitting  the  air.  J^early  all  of  the  late  October 
addition  was  worthless.  The  soja  beans  had  not  moisture 
enough  to  pack  well  and  to  start  fermentation,  and  were 
found  harsh,  dry,  musty,  and  wholly  unfit  for  food. 
Below,  ^  the  ensilage  was  good,  and  although  darker  in 
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color,  and  with  a  very  different  smell  from  that  stored 
before  being  frosted,  it  was  eaten  bj  stock  without  waste 
and  with  evident  relish.  The  best  ensilage  in  this  pit 
was  the  corn  put  in  whole,  with  cut  stuff  both  above  and 
below  it.  This  ensilage  was  used  in  September  and 
October,  1889,  and  as  the  pit  had  not  been  emptied  when 
the  time  came  to  fill  again,  a  part  of  the  crop  of  1888 
still  remains  in  the  bottom  of  this  silo. 

The  materials  grown  for  ensilage  in  1888,  were,  owing 
to  unavoidable  circumstances,  so  scattered  about  the  farm, 
some  at  considerable  distance  from  the  silo,  that  thev 
could  not  be  hiarvested  and  stored  with  proper  economy. 
Accordingly,  no  attempt  was  made  to  closely  compute 
the  cost  of  storing,  for  this  season. 

The  chemical  composition  of  most  of  the  materials 
used  for  ensilage  in  1888,  in  their  different  stages,  and 
of  some  of  the  ensilage  resulting  therefrom,  sampled 
when  ready  for  use,  is  given  in  the  table  on  opposite  page. 

JEnsilage.  18S9.  The  main  crop  grown  for  ensilage  in 
1889  was  corn.  The  land  used  was  the  field  immediately 
West  of  the  silo ;  this  had  been  cultivated  in  potatoes 
and  sweet  corn  the  previous  season,  and  in  the  late 
autumn  of  1888,  was  sown  thinly  with  kale.  It  was 
hoped  to  have  a  good  green  crop  to  plow  in,  but  the  kale 
grew  slowly,  was  much  picked  off  by  poultry  and  birds, 
while  small,  and  only  a  few  scattered  plants  were  grow- 
ing in  the  spring.  During  the  winter  and  spring,  the 
land  received  a  liberal  dressing  of  stable  manure,  hauled 
out  and  spread  every  few  days.  The  field  was  plowed 
the  first  week  in  June  and  planted  on  the  7th,  in  rows  3 
feet  6  inches  apart,  with  seed  enough  for  plants  5  or  6 
inches  apart  in  the  row.  The  seed  mainly  used  was  the 
Virginia-grown  white  ensilage  corn  known  as  the  "  B. 
and  W."  To  compare  with  other-  varieties,  a  test  was 
made  as  follows : 

Variety  Test.  Across  the  middle  of  the  field,  on  very 
uniform  land,  the  strip  being  two  hundred  feet  long,  eight 
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Analyses  of  Crops  and  Ensilage,  1888  and  18^9. 
By  H.  J.  Patterson,  Chemist. 


Sample,  Description 
AND  Date. 


15 
30 
29 
30 

00 
18 
10 
100 
14 

•n 

24 
22 
47 

380 
84 

'378 

523 
48 

379 


Composition  op  the 
Water-Free  Substance. 


o  bo 

C3  O 

Dh    I  I    fa  i<1 


5.03,35.88  47.80i  5.61  0.72 


5.68 
5.54 

5.26i  5.3131.76  54.55!  3.12  0.59 


7.42:27.0254.751  5.27  0.98 

I       I  i 


5.48  6.8926.4156.56  4.66  0.83 
6.67|33.85i53.04 
6.97131. 52I5O.53 


4.22 
6.18 
4.27 


Corn   grown  for  -en-siiage.i 

Sept.  22.  1888   178.75 

Corn,  frost-bitten    Oct.  4 

1888  '86.00 

Corn,    frosted  repeatedly 

Oct.  29,  1888   ;77.53 

Sweet-corn,  frosted  Oct.  4. 

1888  i70.99 

Sorghum,    Early  Amber 

grown  for  fodder  (Jenkins):82.45 
Sorghum*    Chhiese  Cane 

frosted  Oct.  25,  1888  .178.38 

Sorghum,     Orange  Cane, 

'    frosted  Oct.  25,1888   !83.15 

I  Rye  for  Fodder,  in  head 

1    May  28,  1889   |70.89|  5.27 

iSoja  Bean,  befor(!  blooming. |  | 

:    Sept.  3,  18HS.  |81.16|12.42 

iSoja    Bean,    as    harvested]  III! 

I    Sept.  22,  1888..  i80.09jll.55|ll.9l|30.8541.87 

|Soja  Bean,  on  poorer  soil,        !       I       '  i 

\    Sept.  2(),  1888  i77.47|ll.l412.33:24.69|47.75 

'Soja     Bean,     frost-bitten,        I       I       I  ' 
!    poorer  soil,  0(tt.  25,  1888..|62.291  6.9212.35  33.2044.47 
[Ensilage  of  Corn  No.  15,! 

Jan'y  29,  188'.)  |74.90j  5.17|  8.1631.1651.03 

Ensilage,  frosted  corn,  No.i  I 

30  above.  Aug.  14,  1889.  .!80.47|l0.45|  6.2132.8246.88 
Ensilage  of  Sorsi'hum,  like!  | 

No.  00  above,  Apr.  22,  '89.|80.25!  4. 
Ensilage  of  Sorghum  No.  84 


7.94i32.52  50.84 
7.17139.99144.49 
15.31 37.67I3O.76 


2.22  

4.80  0.89 


4.43 
3.08 


o.g'S 

0.86 


89.49  7.73 


bottom  pit.  Aug.  14,  1889. 
Ensilage,  frosted  Sorghum, 

like  No.  18.  Dec.  30,  1889. 
Ensilage  of  Soja  Bean,  No. 

No.  21  above,  Jan.  29,  '89.172.101  9.55 
Ensilage  of  frosted  S.  Bean,! 

No.  22  above,  Aug.  14,  '89.156.961  9.54 


76  39j  5.34 


3.84j  1.59 
3.82!  1.49 
4.091  1.61 


32.82 
7.88:35.0645.90 
6.7439.3844.22 
9.81 
11.03 
13.28i29.75l41.67 


31.52[48.94 
27.52148.92 


3.16 
4.48 
3.64 
6.83 
1.93 
4.39 
2.98 
5.76 


1.19 
1.00 
0.81 
1.14 
0.90 
1.11 
1.18 
2.11 
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rows  each  were  planted  of  Xaylor\s  Prolilic,  Mosby's^ 
Prolific  (both  from  tlie  U.  S.  Dept.  of  Agriculture,) 
and  W.,"  and  the  latter  repeated,  with  sorghum  seed 
(Eai'ly  Amber  Cane  i  strewn  thinly  in  the  rows.  The  four 
plots  were  carried  through  the  season,  under  almost  iden- 
tical conditions,  and  cut  for  the  silo  on  the  16th  of  Sep- 
tember, the  ears  on  all  being  fully  formed  and  kernels  in 
the  milky  stage.  ( This  was  rather  immature,  but  the 
crop  was  late,  and  danger  from  frost  imminent.  See 
Bulletin  No.  3,  of  this  Station,  on  Fodder  Corn,  Decem- 
ber, 1887.) 

Computed  to  produce  per  acre,  the  comparative  crop.? 


resulted : 

Xaylors  Prolific  Corn  15  tons  10  cwt. 

Mosby's  Prolific  15  4  " 

B.'&V.  Ensilage  Corn  14        IS  " 


B.  &  AY.  Corn  and  Sorghum  ....  21         4   "  - 

The  average  for  the  entire  field  was  Ijetween  15  and  16- 
.tons  per  acre.  This  is  regarded  a  light  crop,  little  more' 
tlian  half  a  really  good  crop,  and  is  accounted  for  by  lack 
of  sunshine  and  heat  and  insufiicient  cultivation,  both  in- 
cident to  the  exceptionally  wet  season.  Xaylors  Prolific 
Corn,  a  white  dent-flint,  with  large  kernel,  was  markedly 
in  advance  of  the  others  all  the  time,  and  appears  to  be 
especially  adapted  to  ensilage  in  this  vicinity.  The  result 
of  adding  sorghum  in  the  corn  rows,  is  well  worthy  of 
note ;  the  increased  yield  per  acre  of  forage  was  42  per 
cent,  or  nearly  one  half. 

JVote  hy  the  Director. — This  result  agrees  with  a  ti-iaL 
made  by  me  at  Houghton  Farm  (Orange  County,  New 
York)  in  the  season  of  1883. 

Fer  Acre. 

Early  Amber,  alone,  produced  20  tons   5  cwt.. 

Ordinary  Southern  White  corn,  produced  .  21    "  0 

Special  Ensilage  corn  fVa.  grown)  pro- 
duced 27   "  10 

The  latter,  mixed  with  tlic  Amber-cane 

produced   29   *'     15  " 


c 
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In  this  case  the  gain  was  only  8  per  cent,  but  the  crop 
Vx'as  a  lieavy  one,  averaging  over  27  tons  per  acre,  and 
the  increase  of  2J  tons  per  acre  by  the  use  of  the  sorghum 
seed  was  quite  profitable.  H.  E.  A. 

Economy  in  the  storage  and  use  of  ensilage  depends 
largely  upon  favorable  conditions  on  the  farm  where  this 
system  is  practiced,  such  as  nearness  of  tlie  crop  as  grown, 
to  the  silo,  to  save  hauling — capacity  of  the  power  and 
cutter,  if  tlie  forage  is  cut  when  pitted — other  facilities 
for  handling  and  the  condition  of  the  crop  in  the  tield  at 
time  of  harvesting.  If  the  corn  is  broken,  badly  bent 
and  tangled  in  tlie  tield,  the  labor  is  much  increased. 
With  the  exception  of  the  last  difficulty  mentioned,  re- 
sulting from  a  recent  heavy  storm,  the  conditions  for 
harvesting  and  storing  the  ensilage  crop  in  1889,  above 
described,  were  fairly  favorable.  The  corn  was  grown 
close  to  the  silo  and  the  labor  and  cost  of  hauling  reduced 
to  a  minimum.  Two  carts  easily  kept  the  cutter  supplied 
with  all  the  material  it  could  handle.  This  cutter,  haw- 
ever,  had  not  a  capacity  equal  to  the  portable-thresher- 
engine,  hired  for  the  power. 

Cost  of  Storing.  An  accurate  record  was  kept  of  the 
cost  of  harvesting  and  storing  45  tons,  put  into  the  silo 
in  three  days,  beginning  the  16th  of  September.  The 
force  employed  was  as  follows  :  Portable  engine,  power 
cutter,  one  2-mule  cart,  one  single  cart,  one  mule  hauling 
fuel  and  water  for  eifgine,  (making  4  mules) ;  1  foreman, 
1  engineer  and  fireman,  2  drivers,- 3  corn  cutters,  2  men 
at  cutting  machine,  1  man  packing  in  silo,  1  boy  helper 
on  water  cart.  The  items  of  cost  were  these :  hii'e 
of  engine  and  engineer  3  days,  at  $4  per  day,  $12.00 ; 
fuel,  $3.00  ;  teams  and  inanual  labor,  in  all  $46.40 ; 
putting  cover  and  weights  on  silo,  $3.00 ;  total,  $64.40, 
or  $1.43  per  ton.  It  was  estimated  that  the  tangled 
condition  of  the  corn  in  the  field  fully  doubled  the  labor 
of  cutting  and  loading  it,  and  had  the  feed-cutter  been 
larger,  the  same  engine  and  fuel  could  have  doubled  the 
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quantity  cut  per  day,  altliougli  another  cart  would  have 
been  needed  in  hauling.  It  is  easy  to  see  how  these 
improvements  might  have  reduced  the  cost  of  storing 
per  ton  to  about  one  dollai*.  The  season  for  growing  and 
cultivating  the  crop,  was  so  exceptional,  and  the  crop 
itself  so  small,  that  no  computation  was  made  as  to  cost 
of  production  to  time  of  harvest.  These  figures,  if 
recorded,  would  not  a])ply  to  an  average  season.  But  it 
may  be  roughly  stated  that  the  cost  of  making  the  crop, 
exclusive  of  harvesting,  need  never  exceed  SI  per  ton,  if 
15  tons  or  more  per  acre  be  produced,  and  can  be  rapidly 
reduced  in  rate  per  ton,  with  increase  of  crop.  The 
Station  ensilage  of  1S89  certainly  did  not  cost  ^2.50  per 
ton,  when  in  the  silo,  ready  for  use,  and  next  year  it  is 
expected  to  reduce  the  whole  cost  below  two  dollaj*s  per 
ton.    This  has  often  been  done. 

Note  hy  the  Director.  The  above  record  of  cost  of 
'storing  ensilage  at  the  Maryland  -Station,  in  1889,  may 
be  compared  with  the  following  record  made  at  Hough- 
ton Farm,  in  1883,  in  connection  with  the  crop  mentioned 
in  the  note  ou  page  102.  The  main  difference  in  con- 
ditions was  a  much  better  crop  and  a  larger  cutter  at 
Houghton  Farm,  both  favorable  points,  and  greater 
distance  for  hauling  and  horse  power,  both  unfavorable. 

Se])tenibei  4th,  stoi'ed  in  10  hours,  30  tons,  15  cwt. 
Force  employed,  2-horse  tread  power ;  lai-ge  Belle  City 
cutter;  5  horses  and  single  carts;  2^niules  on  the  power 
(making  T  animals);  1  foreman,  1  driver  and  brakeman 
at  power ;  5  cart  drivers ;  3  corn  cuttei's,  2  men  at  feed- 
cutter,  2  men  in  silo,  1  boy  to  help  load,  and  1  boy  as 
general  helper.  Cost  of  men  and  horses,  per  day,  $32.00, 
iind  for  power,  cutter  and  carts,  $12.00 ;  total,  ?^44.00,  or 
$1.47  per  ton.  In  this  case,  the  known  cost  of  pro- 
duction of  ensilage  corn  (27  tons  per  acre)  to  time  of 
harvesting,  was  56  cents  per  ton,  making  the  total  cost  of 
the  ensilage  ready  for  use,  s2.03  per  ton.  A  careful 
feeding  trial,  with  a  dairy  herd,  in  connection  with  this 
crop,  proved  every  3  tons  of  the  ensilage  fed  to  save 
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almost  1  ton  of  hay,  so  the  crop  really  had  a  feeding 
value  equal  to  over  8  tons  of  hay  per  acre.    II.  E.  A. 

In  addition  to  the  foregoing,  Pit  Xo.  3,  tilled  in  1888 
with  frozen  material,  as  recorded,  and  not  entirely 
emptied,  was  refilled  on  the  29th  of  October,  1889,  with 
soja  beans  and  sorghum,  bpth  of  which  had  been  severely 
frosted.  The  foliage  of  the  sorghum,  which  was  on  top 
and  put  in  uncut,  was  so  dry  and  harsh,  that  water,  by 
the  barrel,  was  poured  on  before  the  silo  was  covered,  to 
help  start  fermentation.  This  pit  was  opened  tlie  16th 
«lay  of  December,  after  being  closed  but  48  days.  The 
ensilage  had  decayed  to  a  depth  of  14  inches  and  the  heat 
of  fermentation  had  not  wholly  abated.  After  removing 
the  spoiled  layer,  the  sorgimm  ensilage  below  was  found 
pretty  hard,  not  as  succulent  as  most  ensilage,  but  sound, 
of  a  dark,  reddish-brown  color,  with  a  sweet  taste  and  a 
strong  molasses  or  sugar-house  odor.  It  is  relished  by 
cattle,  but  is  rather  hard  to  get  out,  and  there  is  some 
waste  of  the 'drier  stalks  in  feeding. 

l>r  purposes  of  weighting,  in  1889,  heavy  sticks  of 
oak  C(>rd-w()od  were  used  and  found  convenient  and 
efEective.  The  experience  of  this  Station*  is  in  favor  of 
weighting  moderately,  as  with  brick  in  1888,  and  fire- 
wood the  next  year,  both  at  the  rate  of  30  to  50  pounds 
to  the  surface  foot. 

II.  TuK  FouA(M<:  (tAkdkn. 
Te^ts  of  Grasses^  Olorers  and  Forage  PlanU. 
Very  few  species  of  cultivated  grasses  are  in  common 
ivse  in  the  farming  of  Maryland.  It  is  believed  that 
there  are  other  grasses  which  might  be  profitably  intro- 
duced, and  also  forage  plants,  which  are  now  almost 
unknown  in  the  State.  The  "  Forage  Garden,"  of  about 
an  acre,  was  laid  out  on  the  Station  grounds  in  the  Spring 
of  1889,  for  the  purpose  of  testing  all  grasses  and  other 
forage  plants  that  will  grow  here,  and  endeavoring  to  find 
some  which  .can  be  positively  recommended  for  general 
introduction,  or  for  use  in  special  cases. 
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The  question  of  mixed  grasses  is  also  to  be  studied  at 
the  Station,  with  a  view  to  finding  those  best  adapted  to 
sowing  together  in  this  State,  either  to  make  a  good 
mowing,  with  grasses  maturing  at  about  the  same  time, 
or  a  close-sodded  permanent  pasture,  with  a  succession  of 
grasses,  furnishing  continuous  feed  throughout  the  grow- 
ing season.  To  begin  this  study  of  the  social  character 
of  grasses,  an  area  of  one-tenth  of  an  acre,  near  the 
Forage  Garden,  was  carefully  prepared  and  sown,  in  the 
Spring  of  1889,  with  a  mixture  of  twelve  of  tlie  most 
promising  grasses  and  four  varieties  of  clover.  The 
original  intention  was  to  sow  equal  numbers  of  seed  of 
each  species  or  variety  used,  distributed  as  evenly  as  pos- 
sible on  the  given  area,  but  the  condition  of  the  seed  and 
impracticability  of  determining  accurately  the  number  of 
seeds  to  a  fixed  weight,  necessitated  tlie  substitution  of 
equal  weights  of  the  different  kinds  of  seed.  They  were 
thoroughly  mixed  in  two  lots  aud^  sown  as  mixtures.  The 
growth  will  be  noted,  and  periodical  examinations  made 
to  ascertain  which  grasses  predominate  at  diflierent  sea- 
sons, which  increase,  which  are  simply  strong  enough  to 
hold  their  own,  and  which  are  the  weaker  and  become 
gradually  crowded  out  of  the  field. 

For  the  comparative  tests  of  grasses  and  clovers  grown 
separately  and  the  study  of  their  characteristics,  a  series 
of  plots  was  laid  out  along  the  south  side  of  the  forage 
garden.  Each  plot  is  50  feet  long  and  4  feet  wide,  giving 
room  for  4  rows,  10  inches  apart,  and  leaving  spaces  of 
18  inches  between  the  plots.  The  land  had  been  summer- 
fallowed  in  1888,  and  was  carefully  cleaned  and  raked 
smooth  by  hand.  It  also  received  a  dressing  of  ashes, 
and  200  lbs.  per  acre  of  a  high-grade  "complete"  ferti- 
lizer. The  rows  were  marked  off  with  a  piece  of  matched 
fiooring,  run  back  and  forth  on  edge,  the  "  tongue  "  mak- 
ing shallow  and  very  narrow  furrows  in  the  soil ;  in  these 
furrows  the  seed  was  carefully  dropped  by  hand.  The 
past  season,  the  rows  of  young  grass  plants  have  been 
kept  well  cultivated  by  hand  labor.  During,  the  second 
season,  such  as  have -a  tillering  habit  will  be  allowed  to 
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spreacli  'and  form  a  more  or  less  compact  sod,  three  feet 
wide  and  fifty  feet  long.  Great  difficulty  was  experi- 
enced in  getting  reliable  seed  to  start  these  tests.  The 
only  safe  plan  is  to  procure  hand-picked,  selected  seed, 
but  not  enough  of  this  could  be  procured.  Although 
using  every  possible  precaution,  not  a  single  plot  of  the 
thirty-seven  sown  at  this  Station  the  past  season,  proved 
absolutely  pure.  Where  different  species  of  the  same 
genus  were  mingled,  it  was  impossible  to  weed  out  the 
intruders  until  blossoms  appeared,  and  ,of  course  only  a 
part  of  them  came  into  bloom  tlie  first  year. 

A  list  of  the  grasses,  clovers  and  other  forage  plants 
sown  and  grown  at  this  Station  in  1889  is  printed  in 
Bulletin  No.  5  (June),  page  GG.  Following  are  brief 
descriptions  of  these  plants,  arranged  alphabetically, 
according  to  their  botanical  names,  with  notes  on  the 
condition  of  the  respective  plots,  taken  during  the  sum- 
mer and  autumn  of  their  first  year's  growth  : — 

Agrostis  canina.  R.  J.  Bent.  A  small  low  grass 
growing  G  to  12  inches  high,  not  valuable  as  a  hay  grass, 
but  affording  good  pasturage  in  many  parts  of  our 
country,  especially  in  mountainous  districts.  It  sends 
out  long  root  stalks  called  stolons,  which  put  up  stems  at 
nearly  every  joint,  making  a  fine  dense  sod. 

Agrostis  vulgaris.  Red  Top.  One  of  the  most  perfect 
plots  in  the  garden.  This  grass  grows  naturally  in  many 
fields  and  seems  particularly  well  adapted  to  Maryland. 
Is  valuable  either  as  a  hay  or  pasture  grass,  the  long 
stolons  making  a  firm,  unbroken  sod.  In  pastures  it 
should  be  fed  close,  as  cattle  do  not  seem  to  relish  it  if 
allowed  to  go  to  seed,  ft  gi-ows  2  to  3  feet  high,  ripens 
about  a  week  later  than  timothy  and  makes  a  finer  hay. 
Sown  with  timothy,  it  makes  a  large  quantity  of  hay  of 
good  quality. 

Agrostis  stolonifera.  Florin.^  A  variety  hardly  dis- 
tinguisliable  from  the  true  Red  Top.  Habit  of  growth 
and  character  same  as  last. 
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Aira  caespitosa.  Hassock.  A  worthless  grass  where 
My  other  cultivated  grass  will  thrive;  found  in  low,  wet 
places  growing  in  btinches.  This  plot  a  failure,  land  too 
dr^^  even  in  this  wet  season. 

Aira  iiexuosa.  Wood  Hair.  Grows  on  dry  hillsides, 
eaten  bv  sheep,  but  of  no  agricultural  value.  Plot  a 
failure. 

Alopecurus  agrestis.  Slender  Fox-tall.  This  grass  is 
distinguished  from  meadow  fox-tail  by  being  an  annual, 
and  having  a  lapger  and  more  slender  head ;  it  grows  a 
foot  or  more  in  hight  and  ripens  in  September.  It  has 
no  particularly  desirable  qualities,  and  is  not  cultivated  to 
any  extent  in  this  country.  Plot  fair,  but  many  open 
spaces. 

Alopecurus  pratensis.  Meadow  Fox-tail.  Resembles 
timothy,  but  the  head  is  softer  and  not  as  long.  Grows 
2i  to  3  feet  high,  is  best  adapted  to  rich,  moist  land. 
Makes  an  excellent  pasture  grass,  though  taking  two  or 
three  years  to  get  a  good  stand.  It  starts  early  in  the 
spring,  ripening  in  May  or  June.  This  grass  should  be 
included  in  mixtures  for  pasture  seeding,  but  is  too  early 
to  be  sown  with  timothy  for  hay.  Plot  in  grass  garden 
is  in  medium  condition. 

Ammophila  arenaria.  Beach  Grass.  Failed  to  ger- 
minate. A  grass  much  used  to  protect  ocean  beaches 
from  washing.  It  is  used  to  some  extent  as  a  hay  grass, 
but  it  has  no  marked  agricultural  value. 

Antlioxantlium  odoratum.  Sweet  Vernal.  Germinat- 
ed and  grew  very  well,  making  one  of  the  best  plots  ill 
the  o;arden.  It  is  a  very  early  grass  much  liked  by  stock. 
When  rubbed  between  the  hands  it  gives  off  a  peculiar, 
sweet,  agreeable  odor.  It  is  not  a  very  valuable  hay 
grass,  because  of  the  small  yield.  It  grows  only  a  foot 
or  15  inches  high  under  good  conditions,  and  the  stems 
are  scattering  and  scantily  leaved.  Being  a  very  early 
grass  it  sheds  its  seed  before  other  grasses  are  cut.  On 
account  of  its  earliness,  and  its  late  fall  growth  and  the 
fragrance  or  flavor  which  is  supposed  to  be  imparted  to 
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tlie  meat  or  dairy  products  of  animals  feeding  upon  it, 
this  grass  should  be  included  in  seed  mixtures  intended 
for  pastures.  It  is  abundant  and  thrlVes  on  most  of  the 
pastures  and  roadsides  of  Easterii  Maryland. 

Antlioxanthum  odoratum  ;  var.  puelli.  Annual  Sweet 
Vernal.  An  annual  grass  having  the  same  odoriferous 
quality  as  the  preceding,  grows  in  small,  compact  tufts 
and  is  inferior  to  the  former  as  a  forage  plant.  Station 
plot,  good. 

A  vena  Elatior.  Tall  Oat  This  grass  seems  v^-ell 
adapted  to  the  South.  It  grows  4  to  6  feet  high  on  rich 
upland.  It  is  an  early  grass  and  makes  good  pasturage, 
especially  as  a  winter  feeder.  It  is  known  in  Virginia  as 
evergreen  grass.  Prof.  Phares  says  :  "  It  is  probably  the 
best  winter  grass  that  could  be  obtained ;  it  will  make 
twice  as  much  hay  as  timothy  and  is  better  adapted  to 
the  use  of  the  Southern  farmer,  while  it  exhausts  the 
surface  soil  less  and  may  be  grazed  indefinitely,  except 
after  mowing."    The  plot  made  a  good  growth. 

Avena  Havescens.  Yellow  Oat.  This  grass  has  not 
been  extensively  cultivated  in  this  .country,  but  where 
tried,  it  seems  to  succeed  best  in  a  pasture  mixture.  In 
England  it  produces  permanent  pastures  of  great  value. 
On  the  trial  plot  it  was  found  to  be  badly  mixed  with 
Slender  Fox-tail. 

Cynodon  dactylon.  Bermuda  Gras'^:  A  very  valu- 
able pasture  grass  for  the  extreme  South.  The  stems 
root  at  every  joint,  making  it  hard  to  eradicate  where 
once  it  gets  a  hold,  thus  making  a  serious  pest  in  culti- 
vated fields.  But  it  is  eaten  readily  by  cattle,  and  wlien 
cautiously  handled,  it  is  much  prized  as  pasturage.  It 
rarely  matures  seed  in  this  country,  but  may  be  propa- 
gated by  cutting  the  roots  into  short  pieces  with  a  hay 
cutter  and  scattering  them  over  the  ground  and  lightly 
cultivating  or  rolling  them  in.  This  grass  formed  tlie 
most  dense,  compact  sod  in  the  garden. 

Cynosurus  Cristatus.  Crested  Dog^s-tail.  A  small, 
low  grass,  not  cultivated  to  any  extent  in  this  country. 
Station  plot  in  fair  condition. 
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Dactylis  glomerata.  Orchard  Grass.  The  most  widely 
diffused  of  all  the  grasses,  adapting  itself  to  a  great 
variety  of  circumstances,  is  said  to  be  grown  successfully 
in  every  part  of  this  country.  It  is  a  very  early  and  also 
a  very  late  growing  grass,  ripens  in  May  or  early  June, 
can  be  cut  on  good  soil  two,  and  sometimes  three  times 
per  season,  grows  from  3  to  4  feet  high,  and  yields  a  good 
quality  as  well  as  large  quantity  of  hay.  It  should  be 
cut  before  it  is  ripe,  as  the  stems  become  hard  if  left  too 
long.  It  is  too  early  to  sow  with  timothy,  but  about  right 
to  sow  witii  red  clover.  If  sown  alone,  it  should  be 
seeded  very  thick  so  that  it  will  cover  the  ground ;  other- 
wise  it  will  grow  in  bunches.    Plot  very  fine. 

Festuca  duriuscula.    Hard  Fescue.    Grows  from  1  to 

2  feet  high,  is  a  good  pasture  grass,  but  is  not  much  cul- 
tivated.   Our  plot  is  poor. 

Fustuca  elatior.     Tall  Fescue.     Grows  from  2  to 

3  feet  high,  is  the  largest  and  coarsest  of  the  fescues,  but 
stock  will  eat  it  readily.  It  is  a  very  nutritious  grass, 
thriving  well  in  the  South.  It  should  be  sown  with  other 
grasses  to  get  the  best  results.    Plot  good. 

Festuca  heterophylla.  Various-Leaved  Fescue.  A 
variety  of  fescue  with  narrow  basal  leaves  and  wide  spread- 
ing leaves  on  the  upright  stems ;  has  no  qualities  which 
will  recommend  it  above  the  tall  fescue.  Seed  in  plot 
failed  to  germinate. 

Festuca  ovina.  Sheep* s  Fescue.  A  good  pasture  grass 
for  sheep  ;  grows  on  dry,  sandy  soils  wliere  other  and 
better  grasses  fail.  Cattle  do  not  eat  it  readily.  Plot 
line. 

Festuca  pratensis.  Meadoio  Fescue.  "The  Randall 
grass  of  Virginia."  Grows  2  to  3  feet  high,  ripens  early 
in  June,  is  good  for  pasture  as  well  as  for  hay,  succeeds 
well  in  Southern  States.  Probably  the  most  valuable  of 
the  fescues.  Some  writers  seem  to  suppose  Festuca  pra- 
tensis and  Festuca  elatior  identical.  Dr.  Geo.  Yasey 
mentions  them  as  distinct,  Festuca  elatior  being  larger 
and  coarser.    Our  Station  plot  is  good.    In  another  part 
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of  the  experiment  grounds  an  area  of  several  square  rods 
has  been  seeded  to  Meadow  Fescue  alone,  and  is  very 
promising. 

Festuca  rubra.  Red  Fescue.  A  large  variety  of  fescue 
with  a  reddish  tinge  on  its  broad  leaves.  A  good  grass 
but  not  much  cultivated  in  this  country.  The  seed  on 
our  plot  failed  to  germinate. 

Festuca  tenuifolio.  Slender  Fescue.  .  A  small  fescue 
having  no  particular  merit  over  the  preceding  varieties 
of  this  grass ;  grows  on  thin,  light  soils.  The  Station 
plot  is  poor. 

IIolcus  lanatus.  Meadow  Soft  Grass.  A  grass  grow- 
ing 1  to  2  feet  high,  covered  with  fine,  soft  hair,  giving  it 
a  velvety  appearance  very  distinct  from  other  grasses. 
It  is  not  much  i-clislied  by  cattle.  Often  does  well  on 
dry  lands  where  other  grasses  fail  to  grow,  and  has 
been  used  on  such  lands  as  a  green  manure,  with  good 
results.  AVhere  the  better  classes  of  grass  will  grow,  this 
should  not  be  introduced.  It  is  quite  common  on  the 
roadsides  of  this  State.    Plot  doing  well. 

Lawn  Grass.  A  mixture  sent  out  by  the  U.  S.  Depart- 
ment of  Agriculture,  of  a  number  of  grasses  especially  for 
lawns.  Plot  germinatec^  fii^elj;  aii<^l  formed  a  dense 
green  mat  well  suited  to  its  purpose. 

Lolium  Italicum.  lUdian  Rye  Grass.  A  rapid  grow- 
ing grass,  but  must  have  rich  land  and  liberal  feeding  to 
get  tlie  best  results.  When  so  treated  it  is  one  of  the 
very  best  hay  or  soiling  grasses,  its  rapid  growth  allowing 
of  several  cuttings  in  favorable  seasons.  It  is  the  largest 
and  most  valuable  of  tlie  rye  grasses.  Our  plot  very 
tine. 

Lolium  perenne.  Fnglish  Rye.  Smaller  than  the 
preceding.  It  is  wider  distributed  in  this  country  and 
better  known ;  is  a  good  hay  and  pasture  grass,  relished 
by  all  kinds  of  stock.    Plot  very  good. 

Phleum  pratense.  Timothy.  The  most  common  of 
our  cultivated  grasses  and  one  of  the  best.  On  rich  soil 
it  attains  a  height  of  5  and  even  6  feet.    To  obtain  the 
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largest  yields  of  hay  it  should  be  sown  with  other  grasses, 
like  redtop,  which  roatures  at  about  the  same  time.  The 
bulbous  roots  will  not  withstand  severe  drouth  or  too 
close  grazing,  and  for  this  reason  it  is  not  recommended 
as  a  pasture  grass,  or  as  a  hay  grass  for  the  extreme 
south.    Plot  very  good. 

Poa  arachinifera.  Texas  Blue.  Said  to  be  a  ffood 
grass  in  Texas,  but  not  cultivated  in  the  east.  The  seed 
has  a  peculiar  linty  substance  adhering  to  it  which  makes 
it  impossible  to  sow  broadcast  as  it  clings  together  in 
small  masses. 

Poa  aquatica.  Water  Meadow.  Valuable  only  for 
low,  wet  places.    Seed  failed  to  germinate. 

Poa  compressa.  Canada  Blue.  A  small  grass  grow- 
ing on  dry,  hard  pastures,  too  small  to  be  valuable  for 
liay,  but  where  it  grows  well  it  is  one  of  the  most  per- 
sistent and  nutritious  of  pasture  grasses.  It  differs  from 
Kentucky  blue  by  having  a  tiat,  compressed  stem  and 
smaller  flower  head.  The  seed  is  seldom  found  in  the 
market.    Plot  in  medium  condition. 

Poa  memoralis.  ^Vood  ^feadovj.  A  grass  well  suited 
to  shady  pastures  but  where  other  grasses  thrive,  more 
suitable  ones  for  pasture  can  be^selected.  Seed  failed  to 
germinate. 

Poa  pratensis.  Kentucky  Blue  or  June  Grass.  One 
of  the  best  Poa  grasses  for  pasture.  It  is  known  by 
some  name  in  almost  every  State.  It  is  principally 
valued  as  a  pasture  grass,  affords  early  feed,  is  much 
sought  by  stock,  and  should  be  included  in  every  pasture 
mixture.    Plot  in  medium  condition.  • 

Poa  serotina.  Fowl  21eadoy:.  A  very  valuable  hay 
grass  common  in  Xew  England  and  the  north  generally. 
Grown  in  moist  meadows  and  swamps  from  2  to  3  feet 
high.  If  allowed  to  stand  after  ripening,  each  joint 
sends  up  a  branch  which  makes  the  bulk  of  the  crop 
green  and  succulent  while  other  grasses  in  a  correspond- 
ing state  would  be  dry  and  hard,  and  this  grass  is 
expected  to  prove  valuable  for  use  in  this  State.  The 
plot  is  in  fair  condition. 
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Poa  trivial  is.  Bough-stalked  Meadow.  A  good  pas- 
ture grass,  adapted  to  low,  wet  meadows,  and  along  shady 
streams.    [N'ot  extensively  cultivated.    Plot  fair. 

Sorghum  halapense.  Johnson  Grass.  Grows  from  4: 
to  6  feet  high;  stems  when  ripe  coarse  and  woody. 
Until  within  a  few  years,  regarded  as  a  weed  in  the 
Southern  States  because  of  the  difficulty  in  eradicating  it 
when  once  well  established  in  the  soil,  and  the  little 
regard  taken  of  its  feeding  value.  Lately  it  has  been 
used  as  a  hay  grass  with  good  success  and  is  coming  into 
general  favor  among  southern  farmers.  It  should  be  cut 
before  becoming  ripe,  to  prevent  the  stems  from  getting 
hard,  and  will  yield  two  or  three  crops  per  season. 
Probably  most  valuable  for  States  south  of  Maryland 
where  the  best  grasses  caimot  be  grown  successfully. 
Our  Station  plot  very  luxuriant  and  fully  matured. 

Sporobolus  airoides.  Bunch  Grass.  A  western  grass 
and  probably  worthless  in  Maryland.  Seed  on  trial,  plot 
failed  to  germinate. 

b.  Clovers. 

Trifolium  hybridum.  Alsike  or  Swedish.  This  clover 
was  supposed  by  Linnaeus  to  be  a  cross  between  the 
common  white  clover  and  the  red  clover.  The  name 
''Alsike"  comes  from  a  Swedish  village  where  it  is  ex- 
tensively cultivated.  It  partakes  of  the  character  of  both 
white  and  red.  The  flower  heads  are  shaped  like  the 
white  and  pink  in  color.  It  is  smaller  than  red  clover, 
has  finer  leaves  and  stems,  grows  upright  though  not  as 
tall,  and  I'oots  do  not  penetrate  the  soil  as  deep.  It  is 
more  nearly  perennial,  and  it  is  claimed  that  "clover  sick- 
ness of  land"  has  not  yet  appeared  on  fields  sown  with 
this  plant.  On  the  contrary  it  is  recommended  to  be 
sown  on  clover-sick  lands.  A  rich,  moist  soil,  either  clay 
or  heavy  loam,  will  produce  good  alsike.  It  is  a  better 
pasture  plant  than  red  clover,  standing  feeding  better, 
but  apparently  not  as  much  relished  by  cattle.  The  trial 
plot  is  in  good  condition. 
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Bee  or  Honey  Clover.  A  further  trial  is  necessary  as 
very  few  of  the  seeds  germinated.  The  plot  this  year 
was  a  failure. 

Lotus  corniculata.  Bird^s  Foot  Clover.  A  plant  of 
slender  growth  the  branches  creeping  along  the  ground  or 
gradually  ascending,  attaining  a  height  of  from  6  inches 
to  2  feet.  Cultivated  as  a  forage  crop  in  Germany  and 
England  but  new  to  this  country.  In  those  countries  is 
considered  valuable  as  an  addition  to  pastures.  Plot  poor, 
very  few  seeds  germinating. 

Melilotus  alba.  Bokhara  Clover.  A  plant  now  grow- 
ing wild  in  some  sections  of  this  country.  It  has  not 
been  cultivated,  to  develop  its  feeding  value.  The  plot 
is  fail',  12  or  15  inches  high  with  branching  tree-like  stems; 
more  extended  trials  will  be  given  it. 

Lespedeza  striata.  Japan  Clover.  Prof.  Phares  of 
Mississippi,  says  of  this  plant :  "Stock  do  not  relish  it  at 
iirst,  but  tasting  it  a  few  times  they  becoine  very  fond 
of  it  for  grazing  and  hay.  In  many  places  they* abandon 
the  natural  pastures  in  March,  xlpril  or  May  and  confine 
themselves  to  this  until  frost  kills  it  down.  By  frequent 
grazing  or  mowing  it  is  kept  in  a  growing,  tender,  palat- 
able and  digestible  condition.  Cattle  fatten  on  it  and 
produce  superior  milk,  butter  and  beef.''  The  seed  on 
the  plot  germinated  well  and  soon  spread  over  the  ground, 
forming  a  very  dense  mat  6  or  7  inches  in  height.  Growth 
continued  until  frost  killed  it.  In  southern  states  it 
attains  a  height  of  a  foot  or  more.  It  is  doubtful  if  seed 
in  a  sufficiently  developed  condition  to  germinate  was 
produced  here,  though  some  blossoms  were  observed. 
Being  an  annual,  it  will  be  necessary  to  reseed  every 
spring  if  these  few  seeds  fail  to  grow.  The  above  state- 
ment in  regard  to  its  feeding  value  will  hold  true  in  Mary- 
land but  it  has  not  grown  large  enough  here  this  past 
season  to  cut  for  hay. 

Medicago  sativa.  Lucerne  or  Alfalfa.  A  perennial 
plant,  growing  3  feet  high  or  more,  very  largely  culti- 
vated in  California  and  some  western  states  and  success- 
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fully  .grown  in  the  South,  though  not  in  such  large  areas. 
Some  of  the  experiments  with  it  in  the  east  and  nortji 
have  been  successful  but  failure  has  generally  been  the 
result,  unless  the  soil  is  warm  and  rich  and  kept  carefully 
freed  from  weeds,  until  it  has  become  fully  established. 
Lucerne  thrives  best  in  irrigated  land  though  it  is  capa- 
ble of  withstanding  severe  drouths,  its  long  tap-root  be- 
ing often  8  or  10  feet,  penetrating  the  subsoil  and  ob- 
taining moisture  where  plants  with  shorter  roots  would 
perish.  Lucerne  is  best  adapted  for  soiling  and  may  be 
cut  three  or  four  times  in  a  season,  pelding  a  large  amount 
of  forage  which  is  liked  by  all  kinds  of  stock.  Our  trial 
plot  germinated  well  and  grew  6  or  8  inches  high  when 
it  became  diseased.  The  leaves  turned  yellow  and  growth 
stopped.  Whether  it  will  develop  better  next  season  or 
not,  remains  to  be  seen. 

Trifolium  incarnatum.  Italian  or  Crimson  Claver. 
An  annual  clover,  on  good  soils  making  a  large  growth. 
The  flower  head  is  long,  more  cylindrical  than  round,  like 
red  clover,  and  of  a  briglit  crimson  color.  On  account  of 
its  annual  habit  it  is  not  as  valuable  as  red  clover,  either 
for  pasture  or  permanent  meadow.  Seed  germinated  well 
and  the  flrst  of  the  season  the  clover  looked  very  fine. 
About  midsummer  the  petioles  or  leaf-stems  began  to  rot 
off,  the  leaves  dropping  to  the  ground;  this  condition  con- 
tinued for  about  two  months.  In  September  growth 
again  began  and  on  the  first  of  December  it  was  the 
greenest  and  most  healthy  looking  of  the  plots  of  clovers. 
There  were  very  few  flowers  this  season,  and  present 
appearances  indicate  that  it  will  survive  the  winter  and 
probably  flower  next  season. 

Trifolium  pratense.  Medium  Red  Clover.  Every 
farmer  knows  something  of  the  value  of  red  clover.  It 
grows  on  almost  any  soil  that  is  not  too  wet.  Its  long 
tap-root  reaches  down  into  the  subsoil  for  fertility  that  is 
beyond  the  reach  of  surface  rooted  plants,  like  wheat  and 
many  of  the  grasses,  and  it  brings  the  fertility  to  the 
surface.    When  plowed  in  as  a  green  manure,  as  it  often 
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is,  it  returns  this  plant  food  to  the  soil  in  a  position 
where  the  succeeding  crops  may  lay  hold  of  it.  It  not 
only  contains  the  mineral  elements  derived  from  the  soil 
but  a  large  amount  of  nitrogen  which  is  the  dearest  plant 
food  that  we  have  to  buy  in  commercial  fertilizers,  and 
this  is  also  returned  to  the  soil.  Whether  it  is  able  to 
take  this  nitrogen  directly  from  the  air,  or  indirectly, 
is  not  fully  settled.  Other  plants  of  this  family 
possess  these  same  characteristics  but  none  are  so  widely 
diffused  and  so  successfully  grown  as  red  clover.  As  a 
hay  crop  it  is  very  valuable,  yielding  large  quantities  of 
very  excellent  forage.  Care  should  be  taken  in  curing, 
that  it  may  not  get  too  dry,  so  that  leaves  and  blossoms 
break  off  in  handling.  It  has  been  satisfactorily  used  as 
an  ensilage  crop.  All  kinds  of  stock  eat  this  clover 
greedily,  either  dry  or  green.  It  makes  an  excellent  ad- 
dition to  a  seed  mixture  either  for  meadow  or  pasture. 
It  should,  however,  if  for  hay,  be  sown  with  early  kinds 
like  orchard  grass.  The  plot  is  in  good  condition,  germi- 
nated well. 

Trifolium  pratense.  Giant  Red  or  Sapling  Clover, 
Very  similar  to  the  last,  but  grows  larger  and  coarser. 
Plot  equally  good. 

Trifolium  repens.  White  Clover.  Xot  a  valuable  hay 
plant  except  where  it  is  used  as  a  bottom  grass,  in  which 
case  it  often  increases  the  yield  considerably.  As  a  pas- 
tare  grass  it  is  very  much  liked  by  stock;  it  bears  feeding 
well  and  grows  on  poorer  soils  than  red  clover.  It  is  a 
favorite  honey-producing  plant,  and  a^  such  it  is  often 
cultivated  in  quite  extensive  areas.    Plot  medium. 

Trifolium  liliforme.  Yellow  Clover.  Has  no  practi- 
cal value  over  the  other  clovers.  Where  it  grows  natural- 
ly it  makes  a  good  pasture,  but  too  low  and  spreading  for 
hay.    Plot  poor. 

e.    Forage  P lards. 

Of  the  other  plants  tested  in  the  Forage  Garden, 
Esparsette,  Giant  Spurry,  Lupine,  Small  Pea,  Serradella 
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and  Sulla  failed  to  germinate  or  at  most  only  two  or 
three  plants  grew,  so  that  a  fair  comparison  was  not 
obtainable.  Some  of  these  plants  are  being  used  with 
such  good  results  in  other  countries  that  it  seems  desirable 
to  give  them  a  further  trial.  The  remainder  are  reported 
upon  as  follows : 

Hairy  Yetch.  A  plant  with  long,  trailing  steins  hav- 
ing tendrils  which  aid  it  in  climbing.  If  sown  alone  it  is 
.nnable  to  maintain  an  upright  growth,  which  makes  it 
difficult  to  harvest.  To  facilitate  growth  and  gathering,  it 
might  be  sown  and  harvested  with  some  strong  growing 
plant,  like  oats.  The  plot  germinated  and  grew  well, 
but  there  was  very  little  fomge  when  it  had  matured. 
It  has  this  season  shown  no  qualities  as  a  forage  plant 
whicli  specially  commend  it. 

Hungarian  Grass.  Many  farmers  are  mistaken  ii 
supposing  this  to  be  identical  with  millet.  It  does  not 
grow  as  tall,  has  a  very  much  smaller  head,  of  a  darker 
color  and  generally  yields  considerably  less  per  acre.  It 
will  grow  on  poorer  soil,  but  the  richer  the  land  the 
better  the  crop.  Hungarian  grass  makes  excellent  hay  or 
it  may  be  used  as  a  soiling  crop  with  good  results. 
It  should  be  sown  in  May  or  early  June,  late  sow^ing  not 
proving  successful  here.  Trial  plot  good;  over  two  feet  high. 

Pearl  Millet.  A  plant  resembling  corn  in  its  growth 
but  maturing  its  seed  on  a  spike,  often  a  foot  long  by  1-J- 
inches  in  diameter.  It  suckers  freely,  6  or  8  stalks  often 
maturing  seed  from  the  same  root.  It  grows  to  about 
the  same  height  as  corn,  but  the  stalks  are  not  as  large 
and  would  probably  be  eaten  up  cleaner  by  cattle.  The 
seed  germinated  well  and  a  good  yield  was  obtained,  equal 
to  a  good  crop  of  sorghum. 

Teosinte.  The  plants  as  gi'own  here  resembled  corn 
just  before  tasseling,  the  leaves  were  long  and  numerous. 
There  were  no  tassels  or  other  indications  of  maturing 
seed.  It  attained  a  height  of  six  feet,  but  did  not  sucker 
here,  although  in  warmer  sections  it  is  remarkable  for 
this  habit,  often  throwing  up  fifty  and  sometimes  as  many 
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as  eighty  shoots,  from  one  root.  It  is  very  highly  recom- 
iiiended  by  Prof.  Phares  as  a  forage  plant  for  the  South, 
but  it  will  not  compare  with  common  corn  in  yield,  iii 
this  section.  The  plot  was  almost  perfect,  and  considered 
a  fair  test  for  the  plant  in  this  region. 

Kaffir  Corn.  Resembles  dwarf  sorghum,  growing  4 
to  6  feet  high,  stalks  small  and  yield  corresponding. 
Where  corn  or  sororhum  can  be  thrown  as  in  Maryland  it 
is  not  worth  while  to  attempt  the  growth  of  Kaffir  corn.- 
Two  varieties  were  grown,  the  red  and  the  white.  The 
former  was  a  few  inches  taller  but  otherwise  they  were 
alike,  The  plot  was  good,  probably  fairly  representing 
the  capabilities  of  the  plant  in  this  State. 

Soja  Bean.  Three  acres  of  soja  bean  were  grown  in 
1888  and  about  the  same  area  this  season,  both  crops 
being  used  for  ensilage.  The  most  perfect  growth  was 
about  three  feet  high,  stems  somewliat  branched  but  not 
spreading ;  leaves  numerous,  forming  a  large  bulk  of  the 
plant.  If  too  rank  a  growth  is  made,  the  stems  become 
hard  and  woody,  but  this  may  be  remedied  by  making  ensil- 
age of  it.  The  greatest  yield  per  acre  yet  obtained  with  this- 
plant  was  the  crop  of  1888,  the  best  plot  being  at  the  rate  of 
five  and  one-fourth  tons  of  green  forage.  The  Forage 
Garden  plot  made  a  good,  even  growth,  and  matured  its- 
seed,  which  has  not  been  done  by  Held  crops  at  the  Station.  * 

Un'know/(  Pea.  i]y  accident  this  forage  plant  was  not 
included  in  the  garden  plots.  However,  an  area  of  a 
quarter  acre  w^as  planted  to .  test  the  productiveness  as 
depending  on  the  amount  of  seed  used.  The  land  was- 
divided  into  plots  of  one  eighth  acre  each,  and  check- 
rowed,  the  rows  being  three  feet  three  inches  apart : 
Plot  I  was  planted  with  thre^  pease  per  hill,  using  ten 
and  three-fourths  ounces  of  seed,  at  which  rate  it  would 
take  5.37  pounds  or  one-eleventh  of  a  bushel,  per  acre. 
Plot  II  received  six  pease  per  liill.  or  just  double  the 
(piantity  allowed  plot  1,  per  hill  and  per  acre.  Plot  I, 
where  the  smaller  amount  of  seed  was  used,  yielded  992 
pounds  or  at  the  I'ate  of  ~^yM\  pounds  of  gi-een  foj'age 
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per  acre.  Plot  II,  with  twice  the  seed,  yielded  960 
pounds  or  7,680  pounds  per  acre,  giving  a  difference  of 
256  pounds  per  acre  in  favor  of  light  seeding.  This  pos- 
sible economy  in  the  use  of  seed  is  a  valuable  character- 
istic of  this  variety  of  Southern  cow  pea. 

Millo  Maize.  Itesembles  Goose-neck  Sorghum  very 
much.  Stalks  from  6  to  10  feet  high,  with  compact  head 
bending  over  and  hanging  down.    Plot  good. 

Non-sacoJiai'iiie  Sorghmn.  Five  varieties  of  non- 
saccharine  sorghum  were  planted.  All  gave  a  heavy 
growth  of  good  forage  ;  no  one  was  so  superior  as  to 
deserve  special  mention.  / 

€l.    Geneml  (rva^s  Seeding, 

In  addition  to  the  above  plot  work,  tests  have  been 
begun  of  the  following  tnixtures  of  grasses  and  clovers 
sown  on  an  old  pasture.  The  adaptability  of  the  plant 
to  our  pastures,  its  power  to  maintain  itself,  its  qualities 
as  a  grazing  plant  and  the  preferences  of  stock,  are  to  be 
observed.  Areas  of  al)out  half  an  acre  were  used  except 
in  the  case  of  Japan  clover,  where  nearly  three  acres 
were  soVn.  (1)  Meadow  Fescue,  Orchard  Grass  and 
Kentucky  Blue.  (2)  Kentucky  Blue,  Ped,  White  and 
(^rimson  clovers.  (3)  Meadow  Fescue,  Alsike,  AYhite 
and  (h'imson  clovers.  (4)  Alsike,  Ped,  White  and  Crim- 
%  son  clovers.  (5)  Crimson  clover,  Alsike  clover,  Whit« 
clover  and  Ped  clover  separately.  These  plots  were  sown 
in  March,  on  unbroken  though  nearly  bare  pastures, 
Avhere  the  soil  was  light  and  moist ;  a  heavy  roller  was 
used  after  sowing  to  pack  the  soil  and  press  the  seed  into 
it.  All  caught  well  and  the  season  was  favorable  to  a 
good  growth.  The  Japan  clover  fully  substantiated  the 
claim  made  for  it  by  Prof.  Phares  and  quoted  above. 
The  other  clovei's  were  good  but  probably  did  not  make 
their  greatest  growth  this  season.  The  same  is  true  of 
the  grasses. 

Over  twenty  acj-es  have  been  seeded  to  grass  with 
wheat  during  the  past  year.    In  order  to  be  able  to 

(Text  continues  on  page  122.) 
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compare  the  grasses  and  for  other  reasons,  each  kind  wa» 
sown  by  itself.  About  six  acres  of  timothy  were  sown  in 
the  fall  of  1888  with  the  wheat.  The  rest  were  sown 
broadcast  in  March,  1889,  on  the  growing  wheat,  viz :  4 
acres  of  Orchard  grass,  2  acres  of  Meadow  fescue,  2  acres 
of  E,edtop,  2  acres  of  Medium  Red  clover,  3  acres  of 
Sapling  clover  and  3  acres  of  Alsike  clover. 

III.    Variety  Test  of  Oats. 

This  test  included  33  varieties.  The  growth  of  straw, 
character  and  quantity  of  grain,  ability  to  resist  rust  and 
other  diseases  and  adaptibility  to  climate,  were  the  quali- 
ties especially  observed.  Tlie  land  for  this  test  liad  been 
cropped  with  soja  beans  in  1888,  without  fertilizer,  and 
was  in  a  low  state  of  fertility  and  cultivation.  It  was 
fairly  uniform  in  quality  as  shown  by  the  record  of  the 
bean  crop,  harvested  in  small  plots.  Tlie  land  was 
plowed  and  harrowed  the  26th  of  March,  1889  ;  being 
then  rather  wet,  it  was  allowed  to  remain  two  days  before 
sowing.  A  fertilizer  consisting  of  a  mixture  of  dissolved 
bone  and  muriate  of  potasli  was  drilled  in  with  the  seed, 
at  the  rate  of  350  pounds  per  acre.  The  seed  was  sown 
with  a  '^Superior  Drill,"  at  the  rate  of  3  bushels  per  acre. 
Each  variety  occupied  one  drill- width  on  plots  200  feet 
long,  arranged  side  by  side.  All  were  sown  the  28th 
day  of  March,  except  plots  33,  34,  35  and  36,  the  seed 
for  which  was  not  received  till  May. 

At  harvest  the  plots  were  ti'immed  down  at  the  ends  to- 
just  one  fiftieth  of  an  acre. 

The  season  was  favorable  on  the  whole,  although 
rather  too  wet,  and  all  made  a  heavy  growth.  No  rust 
was  observed.  This  fact  may  be  attributed  to  the  season 
and  not  to  the  varieties  used  in  the  test.  There  was  a 
blight,  common  to  all,  which  without  careful  examination 
might  be  overlooked.  This  was  seen  in  the  heads  and 
individual  grains;  although  apparently  perfect,  these 
were  often  nothing  but  liusks,  no  kernel  being  found 


EXPERIMENT  STATION. 


123 


inside.  This  was  best  seen  at  the  time  of  fanning,  when 
these  false  grains,  being  so  much  lighter  than  the  well- 
lilled,  were  blown  over  onto  the  sheet.  As  before  stated, 
this  was  common  to  all,  but  it  was  very  much  more  marked 
in  the  few  varieties  sown  in  May. 

The  time  of  heading  out  is  given  in  Table  No.  II.  as 
the  relative  earliness  of  the  variety,  but  as  a  check  the  time 
of  ripening  or  harvesting  is  also  given.  The  oats  were 
cut  when  the  grain  had  passed  the  doughy  state  by  one 
or  two  days. 

To  obtain  the  average  length  of  straw  and  head,  ten 
stalks  of  average  height  were  measured  and  the  average 
of  these  was  assumed  to  be  the  height  of  the  variety. 
The  yield  is  computed  at  pounds  per  bushel ;  other- 
wise the  figures  would  be  misleading  as  in  many  cases,  if 
the  results  were  calculated  in  measured  bushels,  the  yields 
given  would  have  been  too  great.  AV'hile  no  very  large 
yields  were  obtained,  the  plots  were  considered  very 
uniform  and  giving  a  fair  average  crop  for  the  season. 
The  four  varieties  of  seed  received  late  and  sown  the  I-th 
of  May  are  exceptions  to  this  statement.  A  very  small 
quantity  of  seed  was  obtained  from  these  and  in  tlie 
case  of  the  "Maud  S."  variety,  not  enough  to  record  I  lie 
weights. 

lY.    Variety  Test  ok  Wheats. 

A  variety  test  of  wheat  was  made  with  40  different 
varieties,  sown  late  in  18S8.  The  wet  weather  prevented 
putting  these  plots  in  earlier.  Some  of  the  varieties 
were  badly  winter  killed,  and  the  continued  wet  weather 
of  the  Spring  made  it  impossible  to  obtain  a  fair  record 
of  comparative  yields  of  varieties.  The  plots  were 
carefully  harvested,  however,  and  sample  sheaves,  single 
plants  and  threshed  grain  were  obtained,  sufficient  to 
make  an  interesting  comparative  exhibit  at  the  Autumn 
shows  of  1889.  Pure  seed  was  also  secured  for  a  second 
trial,  which  now  promises  to  give  better  results.  The 
plots  sown  in  1889,  are  one-fortieth  of  an  acre,  or  one 
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drill- width  (9  hoes,)  and  200  feet  long,  with  spaces  of  14 
inches  between  varieties. 

Aside  from  plot-work,  a  field  of  23  acres  was  sown  in 
1888,  with  three  varieties  of  wheat  which  produced  as 
follows :  Deitz,  8^  acres,  yield,  14.4  bushels  per  acre ; 
Fulcaster,  8  acres,  yield,  13  bushels  per  acre ;  Fultz,  7 
acres,  yield,  11  husliels  per  acre.  The  Deitz,  or  Long- 
berry,  which  did  the  best,  was  from  seed  raised  on  the 
College  farm,  while  the  seed  for  the  other  two,  was 
selected  from  the  choicest  lots  which  could  be  found  in 
other  counties.  The  wretchedly  low  product  is  ac- 
counted for  by  poor  land,  the  crop  being  put  in  more  for 
the  cultivation,  and  to  cover  grass  and  clover,  than  for 
the  wheat,  and  by  the  failure  to  fill  or  mature  grains,  the 
heads  being  very  light  or  "scab-by,"  according  to  the 
local  descriptive  name. 

A  soil  test  with  fertilizers,  using  wheat  as  the  crop, 
has  been  undertaken  for  1890.  Plots  of  one-tenth  of  an 
acre  will  be  treated  with  different  fertilizing  materials, 
and  the  effect  of  the  continued  use  of  the  same  fertilizer 
on  the  plots  will  be  observed,  with  wheat  and  othei* 
-crops,  in  rotation. 

Y.    Variety  TEgy  of  Corn. 

Plots  were  laid  off  between  the  young  trees  in  the 
apple  orchard,  for  this  test.  Each  variety  occupied  a 
square,  and  was  separated  from  the  next  plot  by  a  space 
of  12  feet,  it  being  thought  objectionable  to  have  corn 
growing  within  six  feet  of  the  trees,  either  way.  The 
field  was  check-rowed,  the  rows  3  feet,  4  inches  apart. 

The  excessive  rainfall  of  the  early  spring  rendered 
planting  very  late,  and  continued  wet  weather  greatly 
injured  the  entire  crop,  so  that  in  growth  and  product  no 
varieties  were  equal  to  their  normal  standard.  A  com- 
plete list  of  varieties  planted  is  given  in  Table  No.  III. 
on  the  next  page. 

(Text  continues  on  page  1^.) 
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The  flint  varieties,  so  prolific  and  hardy  at  the  north, 
were  a  failure  here.  The  stalks  grew  less  than  six  feet 
high  and  often  without  an  ear  on  them.  The  varieties  of 
pop  corn  making  the  best  yield  were,  Red  Rice,  Qneen's 
^Tolden,  Premium  Pearl  and  Mapledale.  All  of  this 
class,  however,  did  pretty  well.  The  yellow  dent  varie- 
ties which  seem  deserving  of  special  mention,  are  Golden 
Beauty,  Learning,  Chester  Co.  Mammoth  and  Silver's  Yel- 
low. Of  the  white  dent  varieties,  Piasa  King.  De  Cel- 
lums  and  Parrish;  the  Cranberry  also  gave  a  good  yield. 

The  product,  in  general,  was  so  poor  and  so  uneven, 
that  no  attempt  was  made  to  obtain  comparative  records 
of  yield  per  acre,  or  details  respecting  the  character  and 
quality  of  plant  and  grain.  .  These  points  are  left  for  a 
trial  in  some  better  corn  season. 

YI.  Soil  Tests  with  Fertilizers  and  Corx. 

The  most  practical  and  satisfactoiw  analysis  that  can  be 
made  of  a  soil  is  by  growing  common  farm  plants,  with 
and  without  manures.  Soil  tests  made  by  dividing  a  cer- 
tain area  of  uniform  land  into  small  plots  and  using  dif- 
ferent fertilizing  materials  on  these,  are  much  more  valu- 
able to  the  farmer  than  any  chemical  analysis  can  be.  If 
the  soil  is  rich  and  contains  a  sufficient  quantity  of  the 
different  elements  of  plant  fo(Jl  in  an  available  form,  for 
the  growth  of  the  crop,  no  marked  effects  will  be  seen 
from  the  addition  of  a  single  fertilizing  element.  But 
on  lands  tliat  have  been  cropped  for  a  series  of  years, 
especially  if  the  same  crops  have  been  grown  year  after 
year,  the  probabilities  are  that  a  one-sided  exliaustion  has 
taken  place  and  that  the  addition  of  the  right  element  of 
plant-food  will  return  a  good  crop.  If  by  a  little  careful 
work  on  a  small  area,  a  farmer  can  determine  wliat  his 
field  of  20,  30  or  50  acres  most  needs,  it  may  save  him 
from  buying  a  complete  fertilizer  and  thereby  spending 
money  for  plant-food  that  is  already  in  the  soil  in  suffi- 
cient quantity. 
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The  land  used  at  this  Station,  for  this  soil  test,  was 
nearly  level  and  apparently  a  nniforni  piece  of  ground. 
It  was  divided  into  plots  one  rod  wide  by  ten  rods  long, 
making  one-sixteenth  of  an  acre.  The  22  plots  arranged 
side  by  side  were  subdivided  across  their  length,  making- 
sections  of  one-thirty-second  of  an  acre.  One  series,  or 
half  of  the  sections,  was  planted  with  the  variety,  Piasa 
Queen,  a  yellow  dent  sent  out  by  the  U.  S.  Department 
of  Agriculture.  The  other,  with  Scott's  Improved,  a 
line  white  dent  variety  from  the  Eastern  Shore  of  Mary- 
land. These  two  varieties  of  corn  had  the  same  kind  and 
iimount  of  fertilizers  on  different  sections  of  the  same 
plot.  Section  II  of  Plots  I,  2,  3,  4:  and  5  were  of  a  dif- 
ferent quality  of  soil  and  were  not  included  in  the  test. 
The  plots  were  check-rowed,  3  feet  4  inches  apart, 
giving  four  rows  to  a  plot  and  leaving  a  space  of  six  feet 
between  outside  rows  of  contiguous  plots. 

The  fertilizer  was  spread  broadcast  and  harrowed  in; 
the  quantity  applied  was  governed  by  its  composition,  and 
relation  to  an  adopted  standard.  For  example  :  Xitrate 
of  soda  was  used  at  the  rate  of  160  pounds  per  acre  on 
plot  2.  Plot  3,  received  dried  blood,  of  which  enough  was 
used  so  that  the  same  amount  of  n  itrogen  was  applied  per 
plot  as  would  be  used  in  applying  160  pounds  nitrate  of 
soda  per  acre.  Bone  black  at  the  rate  of  320  pounds  per 
acre  was  used  as  a  standard  for  phosphoric  acid  fertilizer, 
and  muriate  of  potash,  160  pounds  per  acre  for  potash. 

The  corn  was  planted  May  30th.  Germination  and 
growth  were  uniformly  good  considering  the  season  and 
very  little  difference  could  be  observed  between  the  plots. 
The  wet  weather  caused  late  planting  and  imperfect  cul- 
tivation and  suthciently  accounts  for  a  generally  poor 
crop.  Plot  5  gave  the  best  yield,  with  dried  lish,  being 
39  bushels  of  shelled  corn  per  acre.  By  comparing  in 
the  table,  the  yields  of  section  I,  plots  2,  3,  4  and  5,  with 
that  of  section  I,  plot  T,  which  had  the  same  amount  of 
(Text  continues  on  page  130.) 
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nitrogen,  and  in  addition,  the  phosphoric  acid  and  potash 
(a  "  complete  fertilizer  ")  we  see  that  the  nitrogen  alone 
gave  as  much  as  the  combined  elements  of  plant  food,  or 
that  just  as  good  a  crop  of  corn  could  be  grown  on  this 
soil  by  the  application  of  160  pounds  per  acre  nitrate  of 
soda  or  211  pounds  of  dried  blood,  alone,  as  bv  adding 
the  320  pounds  of  bone  black  and  160  pounds  muriate 
potash.  It  is  evident  from  the  yields  of  the  "  nothing 
plots,  put  in  for  comparison,  that  the  soil  was  already  in 
pretty  good  condition  for  a  crop.  Other  deductions  might 
be  made  from  the  table  on  pages  128  and  129,  but  the  con- 
ditions were  so  unfavorable  that  it  is  proposed  to  make  a 
repetition  of  the  test,  in  the  hopes  of  getting  more  de- 
cided results. 

YII.    The  Rotation  Plots. 

The  six  rotation  plots  laid  out  in  1888  and  cropped  with 
corn,  as  reported  in  the  First  Annual  Report  of  this 
Station,  were  subdivided  crosswise  into  four  sections  each. 
At  the  proper  time  for  corn  to  be  planted  on  the  plot, 
section  I,  will  have  a  dressing  of  commercial  fertilizer. 
Section  II  will  have  an  equal  amount  of  plant  food  in 
the  form  of  stable  manure,  and  also^at  the  time  of  bring- 
ing wheat  into  the  rotation,  it  will  have  a  dressing  of 
commercial  fertilizer.  Section  III  ^vill  have  the  same 
amount  of  stable  manure  as  section  II,  but  without  com- 
mercial fertilizer.  Section  lY  will  have  no  fertihzing 
material  except  in  the  green  sod  turned  in  the  rotation. 
Thus,  on  the  six  rotation  plots,  tlie  effects  will  be  observed 
of  rotation  without  fertilizer,  with  stable  manure,  with 
stable  manure,  supplemented  by  commercial  fertilizer  and 
with  commercial  fertilizer  alone. 

The  records  will  include  the  treatment  of  the  plotg 
manures  applied,  general  observations  on  the  growth  of 
the  crops  and  the  yields  in  detail.  Of  course  the  records 
are  as  yet  very  meagre,  and  it  will  be  some  years  before 
results  of  any  value  can  be  obtained. 
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Plot  1. 

Sown  to  grass.  Orchard  grass,  alsike  and  red  clover. 
No  crop  yet  taken  off. 

put  2. 

Sown  to  grass.    Orchard  grass,  alsike  and  red  clover. 
Plot  3, 

Sown  with  rye  in  1888,  and  grass  seed  applied  in 
Spring  of  1889.  No  fertilizing  application.  Crop  of 
1889,  rye  (instead  of  wheat)  and  very  poor.  Yield  of 
straw  and  grain  : 

Sect.  I.       Sect.  II.       Sect.  III.       Sect.  lY. 
108  lbs.       82  lbs.  40  lbs.  98  lbs. 

Plot 

Sown  to  Crimson  clover  in  the  Spring;  this  was 
plowed  under  in  October,  and  wheat  was  sown.  No  crop 
removed. 

Plot  5. 

Sown  with  oats  April  15,  1889,  and  seeded  with  clover 
at  same  time.  No  fertilizing  material  applied.  Har- 
vested July  17th. 

Yield  :— Sect.  I.  Sect.  II.  Sect.  III.  Sect.  lY. 
Grain,  lbs.,    47  52  58  66 

Straw,  lbs.,  105  98  136  235 

Plot  6, 

A  small  crop  of  green  rye  was  turned  under  about 
equal  to  a  grass  sod.  Planted  in  May  with  Harford 
county  corn,  a  large  yellow  dent  variety.  Fertilized  as 
follows : 

Sect.  I,  50  lbs.   Dissolved  Bone  Black,  142  lbs.  D. 
Blood,  41  lbs.  Muriate  Potash. 
Sect.  II,  3,408  lbs.,  stable  manure. 
Sect.  Ill,  3,408  lbs.,  stable  manure. 
Sect.  lY,  nothing. 

Yield :— Sect.  I.    Sect.  II.    Sect.  III.    Sect.  lY. 


Grain,  lbs., 

264i 

280i 

269 

177 

Top  fodder,  lbs.. 

84 

102 

106 

74 

Blades,  lbs.. 

28 

30 

42 

14 

Butts,  lbs., 

2174 

296i 

369 

202| 
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Remarks :  The  corn  plot  of  this  year,  N'o.  6,  is  the 
only  one  worthy  of  any  comment.  Although  the  crop 
was  very  poor,  a  total  rate  of  28^  bushels  of  shelled  corn 
per  acre,  the  effects  of  manuring  are  apparent  on  both 
grain  and  fodder  product,  and  while  commercial  fertil- 
izers did  about  as  well  as  stable  manure  for  grain  pro- 
duction, the  latter  caused  a  decided  gain  in  growth  of 
gtalks. 

YIII.  "Seed-Germinator'.'  Tests. 
A  small  tin  can  of  unknown  material  was  received  at 
this  Station  in  April,  1889,  from  F.  P.  Dimpfel,  of  l^ew 
York  City,  "Sole  Agent  for  the  United  States  and  Canada," 
who  represented  the  powder  as  a  "  IN^ew  Preserver  and 
Gerrainator  of  Cereals  and  Seeds  of  all  Kinds,"  and  re- 
quested that  it  be  tested.  The  circular  stated  that  "  it  is 
an  ammoniac  substance,  containing  in  solution  metallic 
salts,  anti-parasitic  in  their  effects.  It  not  only  acts  for 
the  destruction  of  insects  and  the  combatting  of  parasitic 
corpuscles,  but  it  also  takes  the  place  of  manure ; "  also 
that  "it  is  now  fully  recognized  in  France  as  the  salvation 
of  the  agricultural  interest."  Printed  directions  for  its 
use  ,fts  a  "  seed  germinator"  were  found  inside  the  box. 
Accordingly,  300  seeds  each  of  Soja  bean,  Unknown  pea 
and  Brack's  ensilage  corn,  were  treated  as  per  directions 
in  the  package.  For  comparison,  an  eauai  number  of  seeds 
taken  from  the  same  lots,  were  soaked  in  pure  wat«r  for 
twenty-four  ho«urs  before  planting  and  a  third  set,  other- 
wise equal,  was  planted  dry.  All  were  planted  at  the 
saHJe  ^me^  side  by  side,  on  a  small  garden  plot.  Follow- 
ing are  the  results  : 

Soakeid  in  9oln±k)n  of  "Geyminator.' '    Soaked  i»  water.    Planted  dry 

Beans,  germinated,  77  per  ct.  72  per  ct.  80  per  ct. 
Peas,  "  3  per  ct.        78  per  ct.      87  per  ct. 

Corn,  "         63  per  ct.        58  per  ct.     67  per  et. 

Those  planted  dry  were  a  very  little  longer  in  making 
their  appearance,  but  were  fully  as  large  as  the  others 
three  days  later,  and  produced  the  be*fe  plants  for  tw 
moadas.  afterwards.  The  "treated"  lots  gave  the  poorest 
results  thmughot>t  the  trial. 
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KEPOET  OF  THE  MECHANICAL  DEPARTMENT. 
By  E.  H.  Beinkley. 

General  Duties.  To  superintend  and  watch  over  all 
€teain,  water,  gas  and  heat  apparatus  and  supplies  and  to 
keep  the  same  in  proper  condition.  To  repair  all  farm 
machinery,  to  give  trial  to  all  new  machinery,  to  take  and 
record  all  weights,  and  in  summer  to  perform  any  special 
work  which  may  be  assigned.  During  the  past  summer, 
as  special  work,  this  Station  grew  ten  acres  of  sorghum 
for  the  Agricultural  Department  in  Washington,  to  assist 
in  making  a  very  exhaustive  test  as  to  varieties,  selection 
of  seed,  and  the  effects  of  different  manures  or  fertilizers 
upon  the  growth  and  quality  of  the  cane ;  this  sorghum 
field  was  under  the  supervision  of  the  machinist,  by 
special  assignment. 

Boiler  and  Coal.  The  boiler  used  is  of  twelve  horse- 
power, and  it  heats  the  entire  building  and  supplies  steam 
to  the  laboratory  for  drying-ovens,  distilled  water  appar- 
atus, &c. 

The  amount  of  coal  used  during  the  last  full  year  was 
39-J  tons.  The  fires  wei-e  kept  burning  nearly  as  much 
during  the  summer  as  in  colder  weather,  on  account  of 
the  large  amount  of  steam  needed  in  the  work  which  was 
being  done  in  the  laboratory. 

Pump  and  Pumping.  A  compound,  double-acting, 
bucket-plunger  pump  is  used,  which  can  be  converted 
into  an  engine  by  a  single  adjustment.  We  thus  have  a 
good  4  horse-power  engine  to  run  any  light  machine  that 
is  desired.  The  water  which  is  used  here,  is  pumped 
from  a  well  located  40  feet  south  of  the  pump,  and  is 
forced  through  a  1^  inch  pipe  to  an  elevation  of  152  feet 
above  the  base  of  pump,  where  two  large  tanks  are 
located,  one  of  iron,  the  other  of  wood,  in  the  attic  of  the 
College  building.  These  have  a  capacity  of  over  6,000 
gallons,  and  from  them  the  following  buildings  are 
supplied :  the  College  proper,  laboratory  at  the  College, 
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President's  lioiise,  Experiment  Station,  and  laboratory  at 
same;  tliey  also  furnish  water  for  four  steam  boilers. 
The  Station  gas  machine  is  also  operated  by  water, 
instead  of  weights,  as  commonly  used  for  this  purpose. 
The  Station  does  the  pumping  for  the  use  of  the  tank 
and  pipe,  which  furnish  at  all  times,  at  the  Station,  a 
stream  of  IJ  inches  in  diameter,  with  a  pressure  of  about 
80  pounds  to  the  square  inch. 

During  the  last  year  there  were  pumped  664,256 
gallons  of  water,  and  the  pump  was  operated,  more  or 
lass,  230  days  during  the  year. 

Fai'in  MacJdnery.  All  machinei-y  purchased,  or  sent 
to  College  or  Station  for  trial,  is  given  a  fair,  impartial 
and  practical  trial,  and  a  full  record  made  for  subsequent 
report.  The  trials  of  the  past  season  included  one  Steel 
Deering  Binder,  one  Superior  Grain  Drill,  one  Kigby's 
Improved  Potato  Digger,  four  Parks'  Transplanters, 
and  three  Seed  Sowers,  (one  Leader,  one  Thomson  and 
one  Cahoon.) 

Binder.  The  trial  of  the  binder  was  satisfactory.  It 
is  a  standard  machine  and  does  good  work,  if  properly 
put  np  and  operated.  We  cut  23|^  acres  of  wheat  in 
nineteen  and  a  half  hours  without  trouble.  Three  mules 
were  used  abreast ;  draft  was  not  recorded. 

Drill.  The  drill,  like  the  binder,  is  of  a  standard 
make  and  well  known,  and  needs  little  comment.  Like 
BO  many  other  machines  of  this  class,  the  fertilizer  distri- 
butor is  the  weakest  point;  in  this  case  the  castings  under 
the  fertilizer  cups  are  frail  and  need  strengthening.  This 
drill  has  nine  spring  hoes,  or  drill,  tubes. 

Potato- Digger.  This  digger  is  a  plow,  to  run  under 
the  row  or  hills  with  attaelnnents  for  sifting  and  separat- 
ing earth  and  potatoes,  leaving  the  latter  on  tlie  surface. 
The  ground  is  also  left  iu  a  comparatively  smooth  and 
satisfactory  CDudition.  Tiui  trials  here  were  made  on  land 
in  fair  condition  foi*  t]i<^  .s(^as())i,  but  ratlier  moi'e  moist 
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than  desired  for  potato-digging.  The  crop  was  very  poor 
and  of  course  the  implement  could  not  show  its  best  work 
without  an  abundance  of  potatoes  to  dig,  which  we  did 
not  have.  Tlie  draft  of  this  digger  was  found  to  range, 
in  different  soils,  from  300  to  600  lbs.,  never  exceeding 
the  latter  except  when  starting  in  heavy  soil,  or  on  passing 
a  particularly  compact  place ;  then  it  ran  up  towards  TOO 
lbs.,  but  it  did  not  qnite  reach  that  point  at  any  time  in 
the  trials.  The  draft  is  just  about  the  same  as  a  common 
plow  in  ordinary  plowing  of  the  same  soil.  The  draft 
was  considerably  less  than  that  of  a  plow  turning  its  fii*st 
furrow  of  a  "  land."  But  the  digger  ran  but  little  if  any 
more  than  lialf  as  deep  as  the  plow,  that  is.  four  to  five 
inches  instead  of  seven  or  eight. 

i^hallow  work  is  tlie  fault  of  this  digger,  and  unfor- 
tunately it  is  not  constructed  so  as  to  permit  adjustment 
by  clevis,  etc.  Even  with  a  long  chain  from  clevis  to 
evener,  it  did  not  run  deep  enough  and  frequently  left 
potatoes,  grown  by  liat  culture,  below  the  bottom  of  its 
furrows.    Sometimes  its  point  cut  through  large  potatoes. 

In  our  trials,  from  two-thirds  to  four-iifths  of  the  pota- 
toes in  the  crop  were  left  on  the  surface,  so  as  to  be  easily 
picked  up  behind  the  digger.  The  rest  were  lightly  cov- 
ered with  soil  and  were  brought  into  sight  by  running  a 
liarrow  or  a  cultivator  after  the  dio-o-er. 

In  its  present  form  this  Kigby  Potato  Digger  is  a 
pretty  good  potato  plow,  but  by  no  means  a  perfect  im- 
plement. Some  of  its  faults  can  be  easily  remedied,  and 
its  Maine  manufacturers  already  announce  improvements 
which  are  claimed  to  be  certain  to  cause  it  to  do  much 
better  work  another  season.  It  is  fair  to  say  that,  with  a 
heavier  crop  and  larger  tubers,  it  would  have  done  better 
this  year. 

Transplanter.  This  machine  is  known  as  the  Parks' 
Planter  and  does  good  work  under  favorable  circum- 
stances, i.  e.,  the  soil  in  good  condition  and  moist,  with 
the  plant  having  good  length  of  stem  and  shank.  With 
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such  plants  as  cabbages,  sweet  potatoes  and  tomatoes,  it 
works  well  and  saves  time  over  hand  planting.  In  a 
comparative  trial  which  we  gave  it  in  setting  cabbage, 
the  percentage  of  stand  and  growth  was  as  good  as  it 
was  from  hand  planting,  and  the  amount  of  labor  ex- 
pended was  in  favor  of  the  planter. 

It  is  true  the  past  season  has  been  very  moist,  and 
almost  any  plant  would  live  if  the  roots  were  buried  at  all. 

The  weakest  point  of  the  machine,  and  as  now  made  a 
very  weak  one,  is  where  the  blades  which  enter  the  ground 
are  riveted  to  the  body  or  base  of  the  machine;  it  bends 
out  of  shape  easily  at  this  place,  especially  if  the  soil  is  a 
little  hard  or  packed.  The  price  of  the  machine,  88-00, 
is  too  much  for  the  material  and  labor  it  represents. 

Seed  Sowers:  The  Thomson  and  Gaboon  sowers  are 
both  well  known;  they  are  reliable  machines  and  will  do 
good  work.  The  Leader  is  not  as  well  known;  it  distrib- 
utes seed  of  either  grains  or  grasses  evenly,  but  throws 
heavy  seeds  such  as  wheat  and  rye  so  far,  and  distributes 
so  fast,  that  the  operator  has  to  carry  too  much  bulk  and 
weight,  or  else  must  stop  too  often  to  renew  his  supply. 
The  maker  claims  fifty  feet  in  breadth  at  a  single  round 
for  wheat,  at  1^  bushels  per  acre;  this  is  too  much  accord- 
ing to  tlie  trial  given  by  us,  and  30  feet  is  nearer  right, 
for  proper  seeding.  Timothy  seed  can  be  spread  about 
20  feet.  The  sower  itself  is  simple,  light  and  easily  oper- 
ated. 

Scales  and  Weighhig:  The  platform  scales  are  of 
five-ton  capacity  and  on  these  all  the  heavy  weights  are 
taken  in  connection  with  the  Station  work,  and  all  are  re- 
corded for  future  reference.  During  the  past  year  there 
have  been  470  weighings  recorded. 


EXPERIMENT  STATION. 


137 


Explanation  of  Abbreviations. 

In  order  to  economize  space  the  names  of  seedsmen  from 
whom  seed  was  obtained  are  not  given  in  fiiH  in  the  tabu- 
lar reports,  but  we  here  give  a  key  to  the  abbreviations  of 
their  names,  as  used  in  this  Keport. 


Alex. 

0.  H.  Alexander 

Vermont. 

Agr'l  Dept. 

U.  S.  Dept.  Agriculture. 

Washington,  D.  C. 

Bragg. 

B.  L.  Bragg  &  Co. 

Springfield,  Mass. 

Buck. 

H.  ^Y.  Buckbee 

Rockford,  111. 

Buist 

Robert  Buist 

Pliiladelphia,  Pa. 

Burp. 

W.  Atlee  Burpee  cc  Co. 

Philadelphia,  Jra. 

Oleve. 

A.  a.  Oleveiana  cc  Co. 

JNew  1  ork,  JN.  i . 

Cowan 

A.  D.  Cowan 

New  York,  N  Y. 

Currie. 

Currie  Brothers 

Ever. 

J.  A.  Everitt 

Indianapolis,  Ind. 

Ferry. 

D.  M.  Ferr>'  &  Co. 

i->etroii,  3iicn. 

Ford. 

Prank  Ford  &  Sons. 

Ravenna,  Ohio. 

Greg. 

J.  J.  H.  Gregory 

Marblehead,  Mass. 

Har. 

P.  L.  Hargett  &  Co. 

Frederick,  Md. 

Hend. 

Peter  Henderson  &  Co. 

New  York,  N.  Y. 

H.  F. 

Houghton  Farm 

Mouutainville,  N.  Y, 

J.  &  S. 

Johnson  &  Stokes 

Philadelphia,  Pa. 

Jer. 

Geo.  W.  P.  Jerrard 

Caribou,  Me. 

Land. 

D.  Landreth  &  Sons 

Philadelphia,  Pa. 

Leon. 

S.  F.  Leonard 

Chicago,  111. 

Liv. 

A.  W.  Livingston's  Sons 

Columbus,  Ohio. 

Maule 

Wm.  Henry  Maule. 

Philadelphia,  Pa. 

McCul. 

J.  M.  McCulloughs  Sons 

Cincinnati,  Ohio. 

Mich. 

Michigan  Agr'l  College. 

Agr'l  College,  Mich. 

N.  B.  &  G.  Co.  Northrup,  Broslan,  &  Good- 

win  Co. 

Minneapolis,  Minn. 

Pearce. 

J.  S.  Pearce  &  Co. 

London,  Ont. 

R.  &Z. 

Roop  &  Zile 

Westminster,  Md. 

Salz. 

J.  A.  Salzer 

La  Crosse,  Wis. 

Scarff 

Henry  Scarff 

Taylor  P.  0.,  Md. 

Sil. 

J.  R.  Silver 

Glenville,  Md. 

Suf. 

J.  C.  Suffern 

Dlinois. 

Til. 

L  F.  Tillinghast 

La  Plume,  Pa. 

Thor. 

J.  ]\[.  Thorburn  &  Co. 

New  York,  N.  Y. 

Vaug. 

J.  C.  Vaughn 

'  Chicago,  111. 

Wils. 

Samuel  Wilson 

Mechanicsville,  Pa. 
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Meteorological  Record. 

Comparative  Table  of  Monthly  Temperatures,  1889. 


Month. 


Place. 


Mean. 
1889. 


January   39.3 

February   32.3 

March     45.4 

April  I  54.2 

May  I  63.6 

June  I  70.1 

July  I  74.3 

August  i  70.6 

September  ;  66.2 

October   50.7 


November. .  .  . 
December. . . . 


45.6 
44.9 


r-j  'Mean. 


1889. 


88. 
29. 
43. 
54. 
65. 
71. 
77. 
72. 
65. 
54. 
46. 
46. 


29.4 
31.0 
36.8 
48.6 
59.8 
68.5 
72.0 
69.8 
62.0 
50.8 
39.8 
31.5 


Mean. 
1889. 

34.7 
28.0 
41.9 
52.3 
62.9 
67.2 
!  73.6 
I  69.2 
I  64.0 
j  49.5 
41.8 
43.2 


31.8 
36.5 
40.2 
52.9 
64.6 
72.6 
76.8 
74.6 
68.9 
'  57.8 
45.4 
35.8 


Mean. 
1889 

39.2 
31.1 
43.4 
54.4 
i  64.6 
I  70.8 
'  75.8 
i  72.4 
65.6 
;  52.5 
:  46.2 


45.6 
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Comparative  Table  of  Monthly  Rainfall,  1889. 


Month. 

Place. 

College. 

Baltimore. 

Cumberland. 

Washington, 
D.  C. 

Amount. 
1889. 

Rainy 
days. 

Normal. 

Amount. 

1 889. 
Rainy 
days. 

Normal. 

Amouut. 
1889. 

Rainy 
days. 

Normal. 

Amount.  : 
1889.  1 

Rainy 
days.  1 

In. 

No. 

In. 

In.  No. 

In. 

No. 

In. 

In. 

No. 

3.68 

3.25 

4.22i 

1 

i 

12|2.11 

3.01 

5 

3.42 

4.05 

11 

2.36 

8 

3.50 

2.53i 

12|  2.48 

1 

2.07 

6 

3.30 

2.47 

7 

March  

4.47 

10 

4.00 

5.71! 

13 

2.71 

3.52 

6 

4.23 

4.20 

M 

9.20 

13 

3.01 

8.70i 

16 

2.34 

3.22 

5 

2.85 

9.13 

17 

8.47 

16 

3.21 

6.82I 

16 

2.82 

7.02 

8 

3.48 

10.69 

16 

6.80 

12 

4.10 

6.17 

14 

3.41 

3.10 

12 

4.36 

5.01 

14 

July  

8.73 

12 

4.56 

1 

11.03 

18 

3.70 

2.74 

10 

4.55 

8.13 

15 

August  

1.78 

6 

4.46 

1.40j 

6 

3.15 

1.52 

7 

4.46 

3.0; 

10 

September  . . . 

3.58 

15 

3.73 

4.59 

15 

2.68 

4.16 

10 

3.97 

3.88 

15 

October  

4.60 

10 

2.99 

4.12! 

12 

2.19 

2.84 

6 

3.10 

4.48 

10 

14 

3.17 

6.45| 

16 

2.12 

5.34 

14 

2,85 

6.03 

17 

0.26 

5 

2.99 

0.51 

9 

2.14 

1.63 

9 

3.12 

0.19 

7 

MARTLAXD  AGRICULTURAL 


Extreme 

Minimum. 
Date  and  Record. 

frTTTTITTTTT  i 

1 

Extreme 

Maximum,  j 
Date  and  Record. 

2d.— 66 
5th.— 53 
13th.-67 

Gth.— 96 
17th.— 90 
10th.— 96 
31st.— 94 
G-7-15th.— 89 
12th.— 86 
l8t.— 74 
26th.— 72.5 
jMay   9th.— 96° 
(July  10th.— 96° 

Mean  Daily 
Range. 

21.66 
17.35 
23.56 
17.01 
25.32 
22.43 
19.70 
23.60 
21.43 
22.51 
19.85 
26.00 

,  21.70 

Mean  Daily 
Minimum. 

27.85 
21.51 
35.93 
44.01 
51.38 
58.95 
65.82 
61.32 
56.77 
41.08 
36.33 
35.29 

44.68 

Mean  Daily 
Maximum. 

Daily 
Mean. 

39.3 

32.3 

45.41 

54.25 

63.66 

70.16 

74.39 

70.60 

66.21 

50.78 

45.62 

44.98 

54.80 

Month. 

July  
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Meteorolog-ical  Records  for  1889. 

Monthly  Summary  of  Rainfall,  St'xshixe  and  Wind. 


1889. 


Month. 


January. . . 
February. 
March  .  .  . . 

April  

May  

June  

July  

August, . . . 
September . 
October . . . 
N'o  vember . 
De«i«rab«r  . 


Rainfall. 


Sunshine. 


e3  O 


■73  I 


C  2 


3"  il 


3.68 
2.36 
4.47 
9.20 
8.48 
6.80 
8.73 
1.78 
3..)8 
4.60 
5.85 
0.26 


I 

13| 

isj 

12' 

loi 

5 


121-19 
150-6 
187-41 
191-47 
121-26 
104-48 
94-0 


3  6 


^2 

s  as 

O  3 


399-13 
446-28 
448-27 
454-20 
424-13 
373-6 


342-59;  10 


70-4^    2d8-20j  19 

I 


Wind. 


s. 

w. 

2221.7 

s. 

w. 

1729.0 

s. 

w. 

29«0.7 

w. 

2635.3 

w. 

;2«5.8 

vr: 

2505.9 

59.59 


135  1041-50^  3187-G  |    86    iW.S.W.  141(38.4 


Tli«  number*  ki  the  •olunin  of  "  rainy  days "'  in«lude  «tt  days 
«n  vrliick  naore  thaa  one-lwndrodth  of  an  kich  of  nWnfall  yfp»  r»eat- 
mfd.  Xkere  were  Hine  additional  dar.s  during  the  rear,  im  wViek 
i^Ih  9y  snov        but  imsuffioien*  in  quantity  to  be  measured. 


142 


MARYLAND  AGRICULTURAL 


Metrolooicax  Kecords  for  1889. 


Pbecipitation  in  Inches.   {Rain  and  Snow.) 


Date. 

January. 

February. 

March. 

April. 

Total 
Precipitation. 

Snow. 

Total 
Precipitatiou. 

Snow. 

Total 
Precipitation. 

Snow.  ' 

Total  : 
Precipitation. 

> 
0 
d 

OB 

1  

.04 

. . . 

3  

... 

.40 

3  



1*71 

4  

.... 

.... 

.... 

5  .... 

1.08 

2.25 

.... 

6  

7  

.... 

.... 

8.  ... 

.... 

9  

'.50 

".61 

".'1*5 

10  

.11 

.10 

1.66 

■i 

11  

*.'.'.' 

12  

:::: 

::; 

.08 

13  

.... 

..' 

.30 

14  





•  • 

10  

".61 

16  

".38 

y.y. 

:::; 

17  

".36 

18   

V.42 

19  

.25 

.... 

20  

1.01 

.*.;*. 

.33 

21  

.... 

.... 

.51 

.... 

22  

V.56 

.26 

23  



24   

.... 

.... 

.... 

25  

".26 

1*37 

26  

.10  .... 

:::: 

3.38 

27  

.30  j  ... 

.49 

4.50 

1.01 

28  

.04 

.02 

29  

30  

".64 

31  

".61 

Totals  

3.68 

2.36 

7.00 

4.47 

— 

0.15 

9.20 

« 
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Meteorological  Records  for  1889. 


■   Precipitation  in  Inches,  (Rain  and  Snow.) 


1 
1 

1 

Date. 

May. 

June. 

1 

July. 

August. 

1 

Total  precip- 
itation. 1 

1 

 ! 

Total  precip- 

1  VOkllLKJl  I  . 

Total  nrppin- 
itation. 



Tnfal  ■nrppin- 

1 

1.59 

  - 

.10 

1.04 

fit  ' 

.oO 



o 

o 



A 

.U  / 

e 

.05 

a 



.06 

Q 

Q 

1  A 

.46 
.01 

.45 
.43 

Of 

.oo 
.lb 
.191 

'  .06 

.64 

1  fl 

.03 
.59 
.29 

.55 

15  

1.34 

17  

.03 
.12 

18  

19  

.33 

1  .51 
.39 
.28 
.43 

i  •4" 
i  .02 
i  1.16 
'  .85 

'  .11 

20  

1  :  

21  

22 

.08 



!  .01 
.54 

23  

24  

25  

.43 
.67 

.03 

i  .86 
1  .48 

1 

26  

1   

27 

1 

28  

29  

1 

30 

.59 
2.07 

31 

i  3.00 

1 

8.48 

j  6.80 

j  8.73 

1.78 

I 
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MARYLAND  AGRICULTURAL 


Meteorological  Records  for  1889. 
Precipitation  in  Inches.    {Rain  and  Snow.) 


September.  October.   November.  '  December. 


Date. 


3  

3  

4  

.... 

5  

.60 

6  

7  

8   

9  

10   

11   

12  ... 

13  

".88 

14  

.03 

15  

.09 

16  .... 

.01 

17  

1.28 

18  .... 

.04 

19  .... 

20  

"'.oi 

31  

23   

.... 

23  

34  

25  .... 

.54 

26   

.04 

-37   

.... 

28  

29  

30  

'  .03 

31  

.... 

3.58 


.36 

.74 

".02 

"ii 

460 


.45  ! 


5  B 
0- 


.02 
.84. 


.17 
1.41 

".19 

V.50 


.02 
.75 
.34 
.07 
M 
.04 


.08 
.S4 


>.$5 


.04 
.06 


.08 


0.»6 
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Meteokological  Records  foe  1889. 
Sunshine  in  Hours  and  MiNtrrKi*. 


April, 


Date. 


o . 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13, 
14. 
15. 
16. 
17. 
18. 
19, 
20, 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


H.  M 


4-2 
None. 


6-  87 
12-1 

9-49 
8-0 

7-  47 


Sums. 

Daily 
means 


1-7 
5-54 
None 


2-42 

7-  44 
5-58 

8-  0 
8-2 
8-0 
7-29 

None 


7-50 
6-22 
3-55 


H.  M, 


V  o 


12-42 
12-44 
12-47 
12-49 
12-52 
12-55 

12-  57 

13-  00 
13-02 
13-06 
13-09 
13-11 
13-14 
13-15 
13-18 
13-20 
13-23 
13-25 
13-28 
13-30 
13-32 
13-35 
13-3 
13-40 
13-42 
13-44 
13-46 
13-48 
13-50 
13-52 


.32 


.51 
.92 
.75 
.61 
.59 


121-19  399-13 


4-3 


.08 
.45 


H.  M.H.  M 


May. 


June. 


O  cti 


.20 
.57 
.44 
.59 
.59 
.59 
.57 


.57 
.46 
.28 


None. 

5-  49 

2-  15 

6-  32 

6-  54 

7-  49 

7-  50 
6-14 
6-24 

8-  2 

5-  54 

6-  15 

3-  14 
6-6 

6-  14 
8-0 
8-0 

7-  19 
None. 

4-  27 

3-  24 

6-  53 

4-  29 
None. 

4-32 
None. 

7-  39 
7-55 
2-6 

None. 


150-6 


4-50 


13-54 
13-561 

13-  59 

14-  01 
14-03 
14-05 
14-06 
14-09 
14-11 
14-13 
14-15 
14-18 
14-20i 
14-221 
14-24! 
14-26 
14-28! 
14-29 
14-31 
14-33 
14-35 
14-36 
14-37 
14-38 
14-40 
14-42 
14-43 
14-44 
14-45 
14-47 
14-48 


446-28 


.42 
.16 
.45 
.49 
.56 
.56 
.44 
.45 
.57 
.41 
,44 
,23 
,42 
.43 
.55 
.55 
.51 


.31 
.23 
.47 
.31 

.31 

.52' 
.54 
.14 


4> 

3 

O  ,x 


H.  M.  H.  M.! 


10-  30 

11-  11 
4-8 

7-  12 
10-15 

12-  2 
10-59 

4-  5 

8-  13 

9-  4 
10-30 

None. 

5-  50 

7-  53 

8-  7 
7-17 

None. 

9-  37 
10-48 
10-46 

9-37; 
None.  1 


7-11! 
6-30i 
5-56' 
None. 


14-49 
14-50: 
14-51 
14-52 
14-53' 
14-53i 
14-551 
14-55 
14-56' 
14-56| 
14-57 i 
14-57 
14-58 
14-58 
14-58 
14-59 

14-  59 

15-  00 
15-00 
15-00 
15-00 
15-00 
15-00 
15-OOj 
15-001 
14-59| 
14-591 
14-58 
14-58 
14-57 


187-41448-27! 


6-15 


.71 
.75 
.28 
.48 
.69 
.81 
.74 
.27 
.56 
.61 
.70 


.39 
.55 
.54 
.49 


.64 
.72 
.72 
,64 


.48 
,44 
.40 


MARYLA>>D  AGKICULTURAI. 


Meteorological  Kecords  for  1SS9. 
Sunshine  in  Houks  and  Minutes. 


July. 

August. 

o" 

i; 

3 

Date. 

o 

o 

o  c 

to 

0)  o 

i) 

«. 

03 

"3 

c 

p 

p 

o 

J? 

i 

:  ^ 

1  

' — 

Jul .    31 . 

±1. .  . 

■  

H.  M. 

1 

11 .    ^>L . 

1.  .  .  . 

None. 

1  14-57 

^  one 

1  J.  1 

2. . . . 

3-11 

14-64 

.21 

14— lO 

3  

1-47 

14-54 

.12 

^  ±  11 

14—11 

4  

2-47 

14-53 

.19 

5  

8-15 

14-52 

.56 

1' 

1  J.  AT 
14— U  / 

11-23 

14-52 

.  ( 7 

1  ±  tW 

IL'— Or/ 

1-1  t1 

.  1  4 

o — U 

I  ±  OQ 
14— Uo 

_  _ 
.  O  i 

8.  . . . 

11-5 

14-51 

.74 

7-52 

14-01 

.56 

9.  . . . 

10-42 

l-J-50 

.72 

None, 

lo— 

10. . .  . 

12-3 

14-49 

.81 

lo — oo 

7-1 

13-54 

.52 

12.  . 

11-5 

14-47 

.  75 

9-29 

lO — 0  1 

.OS 

13. . . . 

9-45 

14-46 

.68 

None. 

1  Q     1  Cl 

lo— 4y 

14 ...  . 

1  (i—O.) 

14— 4  O 

.74 

3-6 

09 

15 

6-53 

14-43 

.49 

4-42 

to     A  4 

lo— 44 

.o4 

16. 

10-13 

14-42 

.70 

8-4 

13-42^ 

.59 

17 

10-30 

14-41 

.72 

8-0 

13-39 

.59 

18. . . . 

10-53 

14-40 

.74 

7-11 

13-37 

.53 

1  o 

^  onp. 

14-38 

None. 

13-35 

20  

12-5 

14-36 

.70 

8-0 

13-32 

.59 

»1  

11-17 

14-34 

.77 

7-10 

13-30 

.52 

22. , , . 

1-45 

14-33 

.12 

Xone. 

13-27 

7-5 

14-31 

.49  ' 

13-25 

24. . . . 

5-12 

14-29,' 

.36  ! 

6-28' 

13-23 



.48 

25  

2-36 

14-27! 

.18  ! 

9-0 

13-20 

.61 

26  

None. 

13-19 

27  

2-59  ' 

14-24i 

.21  ! 

4-5  1 

13-16 

.31  ! 

28  

Xone.  1 

14-22! 

8-3  1 

13-14 

.61  i 

2»  ... 

6-24  1 

14-20! 

.45  1 

7-55 

13-11 

.00  i 

30  

None.  ! 

14-18 

Jsone.  i 

13-09 

31  1 

14-161 

1 

7-20' 

13-6 

.57 

iuin.s. 

191-47! 

154-201 

121-26  424-13 

Daily 

6-11  i 

1 

I 

nieanf 

3-57 

teEPTEMBER. 


ratio  1 

o 
c 

srcentage  of 
possibl 

3tual  dm 

)saible  ai 

j  < 

•H.  M. 

H.  M. 

!  8-2 

13-04 

.61 

i  8-0 

13-01 

.61 

I  a-10 

jXone. 

I  4-14 
IXone. 


7-1 
5-7 


8-5 

5-  29 

6-  56 
8-4 


5-0 
4-2 
9-28 
7-55 


12-58 

12-56! 

12-53| 

12-5ll 

12-48: 

12-45 

12-43i 

12-41 

12-39 , 

12-36 

12-33., 

12-31 

12-28 

12-20  , 

12-23  . 

12-20 

12-17 

12-15 

12-12 

12-09 

12-06 

12-04 

12-01. 

11-59 

11-56 

11-53| 

11-51 

1 1-48  . 


104-48  373-6 


3-29 


.25 


.86 


.56 
.41 


.51 
.66 
.45 
.57 
.66 
.6< 


.42 

.34 
.80 
.67 
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METEOKOLOGICAr.    ReCORDS  FOR  1SS9. 

SuNsnrNE  IN  Hoi'Rs  and  Munutes. 


Date. 


October. 


i  3 


3 


November. 


Sums 


1 

H.  M. 

1 

H.  M. 

1  J 

5  1 

11  46 

2  1 

8  0 

11  43 

3        . 1 

7  55 

11  40 

4  

9  24 

11  38 

8  0 

11  35 

None. 

11  33 

7..  .. 

5  10 

11  30 

8  

7  50 

11  27 

9  

8  5 

11  35 

10   

8  15 

11  33  , 

11  

11  30  ; 

12  

11  17  1 

13  

11  14  1 

14  

11  12  ! 

15  

'    11    9  : 

16  .... 

1    11  7 

17.  ... 

1   11   4  : 

18  ... 

1    11    3  ! 

810 

1    10  59  , 

20  .... 

8  4 

\    10  56  1 

21  

3  0 

1    10  53 

22   

None. 

'    10  51  1 

23  

1    10  49 

24   

8  6 

1    10  47  1 

None. 

1    10  44 

26   

\    10  43  i 

27   

i    10  40 

28  ... 

1 

1    10  38 

29  ... 

1 

1    10  35 

30   

!  a 

!    10  32 

31    ,  . . . 

1  " 

10  29 

94  0 

1 

342  59 

1 

means. . 

1  -  . 

i 

.43 
.70 
.68 
.81 
.69 

.45 
.68 
.71 
.73 


H.  M. 
None. 

2  15 
8  10 
None. 
7  35 
None. 


7  20 
None. 


H.  M.  ! 
10  27  I 
10  25  ! 
10  23  I 
10  20  j 
10  18  ' 
10  16  i 
10  14  i 
10  12  : 


I   8  0 

i    5  30 
9  15 
'  None. 


.74 
.74 
.18 


,75 


5  24 
None. 

6  38 
None. 

5  15 
5  11 


70  43 


2  21 


10 
10 
10 
10 
10 


9  58 
9  56 
9  54 
9  52 
9  51 
»  48 
9  47 
9  45 
9  43 
9  43 
9  39 
9  38 
9  36 
9  35 
9  34 
9  32 
9  30 


398  20 


.33 
.79 

.77' 


.80 

.55 
.93 


.67 


.55 
.55 
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MABYLANl)  AGRICULTURAL 


MISCELLANEOUS  PAPERS. 


By  the  Dibector. 


The  Sorghum  Field. 

l>j  a  special  arrange meiit,  this  Station  cultivared  ten 
acres  of  Sorghnm  for  the  U.  S.  Department  of  Agricul- 
ture, to  assist  in  the  general  work  of  tliis  class  by  the 
Chemical  Division  of  that  Department.  TJie  10  acres 
were  laid  ont  700  feet  one  way  by  622  the  other.  The 
plots  of  the  first  4  acres,  on  Xortli  side,  were  made  50  by 
40  feet,  with  spaces  7  feet  wide  l)etween;  these  were 
planted  with  seed  collected  from  all  parts  of  the  world 
where  sorghum  grows.  Seventy  varieties  were  used,  in- 
cluding crosses,  on  these  four  acres.  This  section  receiv- 
ed a  heavy  dressing  of  a  complete  commercial  fertilizer. 

]S"ext,  South  of  the  first  section  and  occupying  the  mid- 
dle of  tlie  field,  were  two  acres  planted  in  four  equal 
parts  w^ith  standard  varieties,  the  Early  Orange,  Early 
Amber,  Link's  Hybrid  and  Kansas  Orange.  On  these 
varieties  were  used  twenty  different  fertilizers  and  mix- 
tures of  fertilizers.  The  four  half-acre  plots  ran  the  en- 
tire length  of  the  field  from  East  to  West,  and  the  ferti- 
lizers crossed  these,  in  plots  28^  feet  wide;  two  of  these 
plots  received  no  manuring  of  any  kind. 

The  four  acres  on  the  South  were  arranged  in  plots 
like  the  Northern  section.  This  was  sown  in  drills 
feet  apart,  and  the  fertilizer  belts  described,  crossed  tJiis 
section.  On  this  portion  of  the  field  selected  seed  was 
used,  most  of  it  being  from  single  canes  grown  in  Kansas 
in  1888  and  which  had  proved  to  be  exceptionally  liighin 
saccharine  quality. 

The  planting  was  commenced  on  June  IStli  and  finisli- 
ed  on  the  24th  of  June.  The  season  being  so  very  wet, 
it  was  impossible  to  pl/mt  sooner.  The  plowing  was  not 
done  till  late  in  May. 
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The  first  seed  came  up  on  June  !^lst,  and  the  first 
varieties  to  show  heads,  on  August  24th,  were, 
No.  34,  Whitings  Early;    ^o.  245,  Bhick  Seed  Bicolor; 
Xo.  96,  Cross  of  Orange;    Xo.  246,  Eed  Seed  Bicolor. 

The  tirst  samples  of  cane  cut  and  sent  to  the  Depart- 
ment, went  in  on  the  28d  of  Septeniber.  Six  lots  of  15 
average  stalks  each,  ^vere  then  sent  every  working  day 
until  Oct.  22d,  when  instructions  were  received  to  cease 
shipping,  as  the  frost  was  getting  too  severe  and  the  cane 
deteriorating  in  sngar. 

Some  weights  were  taken  as  to  yield  of  green  cane  per 
acre,  as  follows: 


Plot  Yield  per  acre.  Name. 

No.  97,  25,800  lbs.  New  Orange. 

"  112,  20,400   "  Orange  and  India. . 

"  100,  19,800    "  Cross  of  India. 

117,  21,600  A  Cross  Bred. 


All  tiiese  were  grown  on  the  ih'at  section  of  the  lield, 
planted  in  hills  3^  by  3  feet  apart.  Weights  were  taken 
of  eight  samples  of  10  stalks  each,  Avith  the  following- 


record: 

Plot 

Length  of  Canes 

Wcicjht 

Name 

147 

6i  feet 

16  lbs. 

l^lanter's  iViend. 

149 

6i  " 

14  " 

Planter's  Friend. 

164 

9  " 

16  " 

Red  Siberian. 

137 

8  " 

14 

Lost  Name. 

143 

.  9 

16  " 

Planters's  Friend 

159 

10 

14  " 

Bombay. 

158 

9  " 

16  " 

Bombay. 

X limbers  147  and  140  were  not  as  tall  as  the  rest,  but 
had  much  heavier  foliage. 

After  being  informed  by  the  Department  that  no  more 
was  needed  for  chemical  examination  a  large  part  of  the 
crop,  although  badly  frosted,  was  fed  to  cattle  in  pasture 
and  the  remainder  was  put  in  the  silos. 

The  supervision  of  this  lield  was  especially  assigned  to- 
the  Machinist,  Mr.  l^rinkley,  and  the  records  were  all 
kept  by  him. 

The  crop,  as  a  whole,  was  a  ])oor  one,  on  account  of 
the  season,  and  the  record,  thus  made  without  the  sugar 
determinations,  has  little  interest  or  value,  aside  from 
showing  how  part  of  the  Station  labor  and  attention  was- 
applied  during  the  season  of  1889.  The  preparation  and 
care  of  this  10-acre  field  of  sorghum,  involved  a  good  deal 
of  hard  work.  H.  E, 
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Losses  in  (tkowixg  AVheat. 

Cost   of   Threshing   and   other  Items. 

By  the  Director. 

More  than  once  it  has  been  remarked — and  in  other 
V  "States  as  well  as  Marvlaud — that  the  State  Agricultural 

College,  with  its  farm,  ample  in  area,  '^'should  make  its 
•own  bread.''  A  similar  and  apparently  very  sensible 
principle  has  been  often  stated,  that  "everv  farm  should 
produce  the  bread  for  its  own  people.''  Without  stopping 
to  discuss  whether  such  is  the  purpose  and  best  use  of  a 
college  farm,  or  whether  the  rule  stated  should  be  applied 
to  every  farm — an  honest  endeavor  was  made,  beginning 
in  the  autumn  of  ISSS.  to  make  the  College  farm  produce, 
in  the  year  1889,  wheat  enough  to  make  the  bread  used 
at  the  College  the  same  year.  Tt  was  known  that  we 
needed  about  fifty  barrels  of  flour,  and  the  endeavor  was 
to  raise  wheat  enough  in  excess  of  the  re(|uired  seed,  to 
make  this  quantity  of  tlour.  In  this  we  succeeded — the 
Maryland  Agricultural  ( 'oUege  made  its  farm  ju-oduce 
bread  enough  for  the  Institution  for  the  year  1889 — but 
the  experiences  in  this  connection,  hearing  upon  the 
economy  of  the  proceeding,  are  so  striking  in  themselves, 
and  so  applicable  to  many,  if  not  all,  of  the  wheat-growing 
•farms  of  this  State,  that  it  is  thought  dosii-able  to  thus 
record  some  of  the  leading  features. 

There  is  notliing  wortiiy  of  special  comment  as  to  the 
land,  its  preparation  or  the  growing  of  the  crop.  All 
the  usual  operations  were  performed,  and  althougii  the 
season  was  unfavorable  in  its  later  portion,  the  heads 
failed  to  fill  and  a  poor  crop  was  evident,  the  grain  was 
ready  for  the  hardest  at  the  usual  time.  This  work  was 
performed  with  a  self-binding  reaper,  and  the  sheaves 
well  dried  and  brought  to  a  good  condition  for  early 
threshing  without  unusual  detention  or  expense. 
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Threshing  and  its  Cost  Wheat,  rye  and  oats  being 
read^,  tliresliing  was  done  Jnly  27,  1889.  A  "  separator 
and  cleaner,"  accompanied  by  a  portable  steam  engine, 
was  hired  in  the  neighborliood,  being  regarded  as  an  effi- 
cient equipment  for  the  work  in  the  hands  of  capable  and 
honest  men.  Three  men  came  with  the  machine,  the 
owner,  who  acted  as  overseer  of  tlie  work,  an  engineer 
and  fireman,  and  a  feeder  for  the  thresher.  Two  men 
and  six  animals  had  to  be  sent  to  bring  the  machines  to 
the  farm,  occupying  a  half  day,  and  soft  coal  had  to  be 
provided  for  fueL  (Half  of  these  items  are  later  charged 
to  the  wheat)  The  machinery,  its  owner  and  helpers, 
were  to  be  paid  at  the  usual  prices  for  threshed  grain,  4 
€ents  per  bushel  for  wheat  and  8  cents  per  bushel  for 
rye,  and  3  cents  for  oats.  Extra  help  had  to  be  employed, 
and  all  being  in  readiness  the  day  before,  the  force  en- 
gaged in  the  actual  work  of  threshing,  July  27th,  besides 
the  men    accompanying  the  machine,  w^as  as  follows : 

Three  pairs  of  horses  and  mules  hauling  sheaves  from 
field  to  macJiine,  one  animal  drawing  away  straw,  one 
animal  hauling  water  and  fuel  to  engine,  one  man  cutting- 
bands,  one  helper  at  table,  two  men  measuring  and  sack- 
ing, two  moving  ^traw  and  chaff,  two  stacking  straw,  five 
with  hauling  teams  and  one  with  the  water  cart,  a  total  of 
fourteen  (14)  men  and  eight  (8)  animals,  as  the  home 
force.  The  work  accomplislied  for  the  day,  according 
to  the  measurement  tally,  was  304  bushels  of  wheat,  28 
bushels  of  rye  and  224  bushels  of  oats.  (Threshing  this 
grain  actually  required  rather  more  than  one  day  of  the 
force  stated,  but  detentions  in  hauling,  caused  by  distance 
of  part  of  grain  from  the  threshing  yard,  and  lack  of 
hauling  wagons,  makes  it  fair  to  place  all  as  one  day's 
work,  as  it  might  have  been,  Liad  circumstances  been  more 
favorable. 
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The  items  of  cost  were  as  follows  : 


Hauling  machinery  to  the  farm  s  4  00 

Soft  coal  and  hauling  the  same   1  50 

Labor  of  1-1  men,  1  day  each   14  00 

Board  of  10  extra  men,  1  day  each   4  00 

Labor  of  8  animals,  1  day  each   8  00 

  S31  50 


Paid  for  tliresliing — 304  bus.  wheat  at  4c .  .  12  16 
28  bus.  rye  at  Sc .  .  .    2  24 
224  bus.  oats  at  3c ...    6  72 

  21  12 

Total  for  this  day's  work   §52  62 

We  wish,  however,  to  deal  particularly  with  the  cost 
of  threshing  wheat,  and  while  it  may  not  be  exactly  ac- 
curate, it  is  fair  to  charge  a  full  half  of  the  general  ex- 
penses to  the  wheat,  and  what  was  actually  paid  to  the 
machine  and  its  men  for  the  wheat  threshed.  These  sums 
would  be  $15.75  and  S12.16,  making|827.91  as  the  total 
cost  of  getting  out  304  bushels  of  wheat,  threshers  meas- 
ure. This  is  a  trifle  over  9  cents  per  bushel,  which,  for 
the  season  named  was  about  eleven  per  cent,  of  the 
market  value  of  the  gi*ain,  a  cost  altogether  dispropor- 
tionate to  this  part  of  the  labor  of  producing  and  market- 
ing wheat.  If  there  is  any  error  in  this  computation,  the 
figures  are  too  low,  for  some  of  the  men  employed  cost 
more  than  a  dollar  a  day,  and  that  i*ate  for  working  ani 
mals  at  that  season,  is  low.  It  may  be  claimed  that  wages 
of  men  stacking  straw  should  not  be  included  in  cost  of 
threshing;  but  this  is  generally  considered  a  part  of  the 
work,  and  stacking  near  by  is  about  as  easy  a  method  a& 
any  to  get  the  straw  away  from  the  machine. 

But  this  was  not  all.  As  so  generally  linppens,  the 
machine,  although  an  average  of  its  kind,  failed  to  clean 
the  grain  properly  and  it  was  all  over-measured.  It  was 
necessary  to  handle  all  the  wheat  and  oats  again,  running 
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T.hein  through  a  hand  fanning  niilU  and  the  shrinkage  was 
found  to  be  unexpectedly  hn-ge. 

The  304  bushels  from  machine  was  reduced  to  273 
bushels  of  cleaned  wheat  and  224  bushels  of  oats  from 
machine,  to  104  bushels  of  cleaned  oats.  The  wheat  was 
of  standard  weight,  but  the  oats  as  they  came  from  the 
machine  weighed  scarcely  25  lbs.  per  bushel,  and  when 
cleaned,  they  averaged  but  28  lbs.,  so  while  there  wer^ir)4 
bushels  of  measured  oats,  there  were  by  standard  weight 
only  146  bushels.  Of  course  a  good  deal  of  this  v^hrinlv- 
age  n)ay  be  accounted  for  by  the  light  crops,  the  "white 
caps''  in  the  wheat  and  the  blasted  grains  of  oats;  but  a 
good  machine  should  do  much  cleaner  work.  The  cost 
of  threshing  the  wheat  must  be  therefore  recast,  on  the 
basis  of  273  bushels.  And  to  the  total  cost,  before  fixed 
at  .^27.91  must  be  added  JS2.00,  for  fanning  and  re-sack- 
ing the  wheat.  This  makes  $29.91.  or  very  nearly  11 
cents  a  bushel— over  13  per  cent,  of  the  value. 

Manifestly,  the  threshing-machine  and  its  oj)erator.- 
were  paid  much  more  than  their  fair  share.  Their  earn 
ings  for  the  day  are  shown  above,  as  ^21.12,  without  ex- 
pense beyond  the  wear  and  tear  of  the  machinery.  Al- 
lowing six  dollars  for  the  labor  of  the  three  men  (and  I 
believe  two  of  them  actually  received  less)  there  remains 
over  fifteen  dollars  for  the  day  and  a  half,  or  less,  of  the 
time  and  use  of  thresher  and  engine.  Supposing  the  in- 
vestment to  represent  SI, 500,  and  to  be  able  to  work  at 
least  fifty  days  in  a  season  (it  usually  would  do  more),, 
this  compensation  is  excessive.  The  rate  of  charges  should 
not  exceed  2  cents  per  bushel  for  oats,  2^  cents  for  wheat 
and  4  cents  for  rye.  At  such  rates  the  threshei'  would  do 
a  better  business  than  the  grain  grower,  unless  the  latter 
had  an  uncommonly  good  crop;  and  the  lieavier  thegrain^ 
the  cheaper  the  machine  can  afford  to  handle  it.  Here 
then  is  the  first  point  at  which  to  draw  a  lesson  in  machine- 
threshing:    Insist  upon  clean  work,  leaving  the  grain  fit 
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for  market,  and  pay  less  for  this  service;  a  little  more 
than  half  present  rates  is  enough. 

Cost  of  Selling.  The  wheat,  threshed  late  in  July  and 
recleaned  early  in  August,  was  well  dried  and  safe  to 
send  to  market  during  the  latter  month.  The  question 
then  arose,  how  to  dispose  of  it.  In  old  times  the  grain 
could  be  taken  to  a  neighborhood  mill  and  exchanged,  in 
bulk,  for  family  tlour  in  barrels,  at  the  rate  of  iive 
bushels  of  wheat  to  the  barrel  of  flour.  The  grower 
would  also  receive  one  or  two  bushels  of  offal,  an 
item  worthy  of  mention.  This  allowance  of  wheat 
<300  lbs.)  made  the  flour  (196  lbs.)  and  well  paid  for 
tlie  barrel  and  for  the  milling.  By  the  new  process 
it  takes  less  grain  to  make  a  barrel  of  flour.  We  set 
apart  Ave  sacks,  or  12^  bushels  of  wheat,  for  seed,  and 
prepared  260^  bushels,  standard  weight,  to  be  sold.  This, 
we  tliought,  should  procure  us  the  50  barrels  of  flour 
wanted,  and  allow  ten  bushels  of  wheat  to  pay  the  costs 
of  the  exchange.  The  wheat  was  offered  to  the  mill 
from  which  we  buy  flour,  but  they  would  not  take  it! 
They  would  not  even  look  at  a  sample  1  Under  the  new 
order  of  things,  the  middle-men  must  be  brought  in.  If 
we  wanted  our  wheat  to  go  to  the  XXX  mill,  we  should 
send  it  to  commission  merchant  A.,  who  would  sell  it  to 
the  jobber  or  broker  B.,  of  whom  the  mill  might  buy  it, 
both  A.  and  B.  taking  heayy  tolls  on  the  wheat.  We 
wanted  to  haul  or  send  it  directly  to  a  mill,  but,  after 
canvassing  the  matter  fully,  found  that  was  impossible 
and  we  could  only  get  om*  grain  to  mill  by  the  new  and 
expensive  route.  So  bags  were  hired  to  ship  in,  at  two 
■cents  a  piece,  and  the  w^heat  sent  to  a  reliable  commission 
house  in  the  city.    Here  are  our  returns : 
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Sold  156   bushels  at  T9c  8123  '24= 

OQi  "Sic   73  30 

  $196  54 

€harges.  Freight   10  94 

Drayage   3  00 

Measuring   1  4S 

Bags,  use  of   2  00 

(.'OTuinission.  l^c  per  bushel..      3  7(» 

 '21  12 

Xet  proceeds  of  wheat   ^175  42 

First  note,  that  although  26(i^  busliels  of  wheat, 
weighed  on  a  standard  scale  at  time  of  shipment,  was 
what  we  sent,  we  get  credit  for  only  2464-  bushels  sold, 
.and  this  at  a  further  cost  of  over  cents  a  bushel  for 
the  selling.  The  cost  of  hauling  wheat  from  granary  to 
nearest  depot  has  not  been  added,  but  our  wheat  has  now 
cost  ns  20  cents  a  bushel,  since  the  bound  sheaves  of 
ripened  grain  were  gathered  together  iu  the  held. 

Here  is  our  second  le?^son  :  Other  people  are  getting 
more  than  their  share  of  our  wheat.  Too  many  men 
handle  it,  between  farm  and  mill,  and  at  too  great  a  cost. 
Keferring  to  the  charges  above ;  the  freight  was  twice  as 
much  as  it  should  have  been,  the  charges  for  di-ayage  and 
tags  may  not  have  been  excessive,  but  the  measuring 
was  simply  extortion.  And  the  commission  t  although  a 
•cent  and  a  half  a  bushel  seems  reasonable,  is  not  one  cent 
AS  much  as  this  traffic  M'ill  bear  ^  Plainly,  the  cost  of 
selling  the  grain  should  be  reduced. 

MilUny.  From  the  $175.42  received,  net,  for  our 
wheat,  the  cost  of  threshing  was  paid,  $29  91,  and  there 
remained  but  Si 45  51.  AVith  tbis  we  went  to  the  mill 
to  buv  our  flour,  and  although  here  fortunate  in  securinii: 
the  wholesale  prices,  $5.25  per  barrel,  delivered,  our 
money  would  only  buy  27f  barrels  instead  of  the  50 
barrels  we  needed  and  raised  the  wheat  for.  The  wheat 
•credited  to  us,  as  sold,  would  make  fully  fifty  barrels  of 
flour  and  pay  all  expenses  of  milling.    This  wheat,  laid 
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down  at  the  mill,  did  not  cost  tlie  miller  over  §205.  But 
we  had  to  pay  him. for  the  flonr  it  made,  $262.50,  a  clear 
profit  of  nearly  thirty  per  cent.,  on  the  transaction.  With 
the  money  paid  the  miller  for  the  50  barrels  of  flonr,  he 
could  buy  320  bushels  of  wheat,  at  his  mill,  from  which 
he  could  make  64  barrels,  and  by  the  roller  process,  pro- 
bably 70  barrels,  and  pay  all  the  costs  of  the  making. 
J^esson  number  three  :  Is  it  not  evident  that  mill  and 
miller  are  getting  more  than  their  share  of  our  wheat  for 
their  part  of  the  work  done?  And,  curiously  enough, 
the  railroad  whicli  charged  ^10.9i  to  carry  our  wli^at,  in 
one  hundred  sacks  of  150  lbs.  each  from  the  farm  to  the 
city,  only  part  way  to  tlie  mill,  asked  but  S5.()0  for  bring- 
ing fifty  barrels  of  flour,  of  225  lbs.  each,  a  greater  dis- 
tance, from  the  mill  to  the  farm. 

This  is  but  a  plain  statement  of  the  facts.  To  such 
unreasonable  costs  and  losses,  the  grain  growing  farmei's 
ef  Maryland  are  subjected  every  year.  The  Agricultural 
Colleore  farm  tried  to  raise  wheat  enouijh  to  make  its  own 
l)read,  or  fifty  barrels  of  Hour.  It  succeeded  and  in  July 
last,  the  harvested  grain,  sufficient  for  that  purpose,  stood; 
in  the  field.  But  such  are  the  present  methods  of  trade 
and  milling  that  in  order  to  convert  this  July  wheat  into 
its  equivalent  August  tlour,  i^llT.OO  in  money  liad  to  be- 
added  to  the  net  proceeds  of  the  grain  as  sold. 

It  is  substantially  true,  that  the  conditions  which  no\t 
control  his  business  and  prey  upon  it,  force  the  Maryland 
farmer  to  produce  wheat  enough  for  two  barrels  of  flour, 
in  order  to  prn\  ide  his  family  with  one. 

IlKXPvY  E.  ALA^OKD. 

Note.  This  paper  was  begun  as  the  record  of  an  ex- 
perimental i^iquiry  into  the  actual  cost  of  threshing, 
believed  to  be  generally  under-estimated.  The  discussion 
has  been  extended  to  cover  other  points,  but  it  is  hoped' 
all  ma}^  claim  a  place  in  the  appendix  to  this  Station- 
report,  under  the  head  of  "  useful  agricultural  iiiforma- 
tion." 
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THE  ANNUAL   KlNAN'CfAr.   KKPOUT,  1888-89. 


The  Maryland  Agricultural  Experiment  Station  in 
account  loifh  the  United  States  Ajypropriation. 

1889.  Dr. 
To  receipts  from  the  Treasurer  of.  the  United  States, 
per  appropriation  for  the  year  ending  June  30, 
1889,  under  Act  of  Congress,  approved  March  2, 
1887  $15,000  00 

1889.  Credith.  Led.  Page.  Cb. 

June'30.  By  salaries   204  $6,285  00 

«♦  labor   215     1,970  28 

»*  supplies  '  229     1,219  96 

freight  and  expressage   240       404  64 

"  postage  and  stationery   244       353  54 

"  printing   248       855  52 

library   252       246  49 

*'  tools  and  implements   256       310  57 

"  scientific  instruments   262       122  73 

"           chemical  apparatus  and  sup- 
plies  266         78  40 

'*  furniture   272       145  46 

"  general  fittings  and  fixtures..  274       493  07 

'*  fencing  and  drainage   283       176  47 

•«  live  stock   286         15  00 

travelling   288       528  55 

incidental  expenses   292         40  00 

'»  laboratory  fittings   294       810  03 

horticultural  supplies   296       279  26 

"  buildings  and  repairs   277       663  58 

  $14,998  65 

June  30.  Balance  unexi)ended   1  35 

$15,000  00 

I  hereby  certify  that  the  fcregoing  Statement  is  a  true  copy  from 
the  books  of  account  of  the  said  Experiment  Station. 


( Signed  : ) 


"W,  HoR.vcK  Super, 

2'r  en  surer. 


SUMMARY  OF  STATION  WORK, 

For  tue   Year  1889. 


Horticultukist's  Report,  (pages  26  to  66.) 

Touiatoe!^— a.  Variety  Test.  60  varieties;  field  culture. 
Conclusions:    1.  The  larger  the  fruit,  the  more  cells. 

2.  The  more  cells,  the  more  solid  flesh  to  seed  and 

pulp. 

3.  The  larger  fruit  has  the  less  seed,  proportionally. 

4.  The  varieties  with   larger   fruits,  the  heaviest 

bearers. 

5.  Nfost  j»romising  for  general  culture :  Ignotum, 

Paragon,  Favorite,  Belle,  Fulton  Market,  and 
New  Jersey,  (page  33.) 

G.  Earliest  varieties,  (1889,)  Conqueror,  Earliest  of 
All.  (Salz.)  and  Alpha.  Bermuda  and  Ad- 
vance, the  next. 

b. — Fertilizer  Test,  page  43.    12  plots;  14  varieties  per  plot;  10  ditf- 
erent  fertilizers  or  mixtures;  2  unmanured  plots. 
Indications:  The  regulating  elements  in  a  fertilizer  for  tomatoes, 
(on  soil  of  Station,)  appear  to  be  nitrogen  and  potash.  Fur- 
ther trials  needed. 

l*0<atoeS — >*.  Verijicatiou  of  Experiments  as  to  Size  of  Seed,  page 
51.    4  varieties  on  two  (2)  acres. 
Results:    1.  Very  imperfect;  many  casualties,  but  previous  con- 
clusions sustained,  i.  e.,  "the  gn-ater  the  quantity  ef 
seed-potato  planted,  the  greater  the  total  yield." 
Page  5o. 

2.  The  yield  of  merchantable  tubers  correspondingly 

greater. 

3.  Very  large  tubers  and  small  cuttings  are  unprofitable. 

4.  The  most  profitable  seed,  a  whole  potato,  about  egg 

sir.e. 

5.  Number  of  missing  and  bari'.ii  bill-  increases  ai  «iuan- 

tity  of  seed  diminishes. 
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h, — Comparison  of  Northern  and  Southei-n  Se^d  Potatoes,  page  56. 

Results:  Difference  in  favor  of  Vermont  grown  seed,  in  the  pro- 
ducts at  both  Maryland  and  Vermont  Stations.  8  varieties 
compared. 

Vegetables — Xotes,  page  60,    Especially  Lettuce,  Radishes  and 
Turnips. 

Orcliards — General  notes,  page  66.     More  time  needed  for  re- 
sults. 

Chemist" s  Report;  (pages  67  to  94.) 

Tomatoes — a.  Chemical  Composition  in  general,  (page  67.) 
Conclusions:    1.  Averaging  nearly  96  per  cent,  water;  the  tomato 
cannot  be  regarded  as  a  nutritious  food,  but  must 
be  valued  for  its  other  dietary  qualities. 

2.  Yellow  tomatoes  have  more  dry  matter  than  red 
ones. 

3.  The  dry  substance  of  red  tomatoes  is  richer  in 
the  more  valuable  food  constituents. 

4.  A  little  more  sugar  and  a  little  less  acid  in  the 
yellow  than  in  the  red;  but  not  much  difference. 

5.  Chemical  Composition  is  a  poor  index  to  general 
quality. 

6.  In  total  dry  substance  and  total  sugar,  the  varie- 
ties stand  in  about  the  same  order  as  given  above 
by  Horticulturist. 

1>. — Effects  of  Fertilizers  upon  Composition,  (page  74.) 

Indications:    1.  Potash  apparently  increases  dry  substance  and 
the  acid,  and  decreases  the  sugar  slightly. 
'2.  Nitrates  and  phosphoric  acid  apparently  increase 
proportions  of  water  and  of  sugar. 

3.  The  sweetest  tomatoes  on  plots  with  phosphoric 
acid. 

4.  The  above  are  only  "indications;"  the  differences 
were  very  slight,  and  much  more  work  needed  to 
reach  conclusions. 

(», — Effects  of  Weather  upon  certain  constituents,  (page  77.  ) 

Indications:    1.  Temperature  seems  to  affect  composition  more 
than  r^ainfall  or  sunshine. 
2.  Yield  and  ripening  also  appear  to  depend  more 
upon  temperature,  than  actual  duration  of  .sun- 
shine. 
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3,  Highest  water  coatents  closelr  followg  mo»t  rain- 
fall 

4.  Highest  sugar  coulentB  als.o  follosva  greatest  rain- 
fall. 

Hl. — Canifiarative  Methods  of  Determining  Sugar  and  Acids,  (page  78.) 

Results:    Tomatoes  must  be  examined  while  fresh,  for  reliable 
comparison, 

Msirls — Description  of  2t3  samples  Maryland  Marls,  p.  80.  Table 
of  Analyses  of  same,  p.  83. 
Results  :    Nothing  of  special  value  found;  all  low  in  phosphoric 
acid  and  potash,  the  latter  in  insoluble  form. 

Soils — Description  and  analyses  of  12  samples,  page  84. 

Results:    Nothing  of  importance.    (Soil  analysis  is  usually  very 
unproductive  in  results.) 

!^IetllOCls — Investigation  of  Laboratory  Methods,  page  87.  Deter, 
mining  moisture  in  air-dried  feeding  stuli^.  (Of  little  interest 
to  others  than  chemists.) 

Agiuclltukist's  Rkpoiit.  (pages  95  to  loG.) 

Silos — Description  of  those  built  at  Maryland  Agricultural  College, 
and  of  tilling  the  same. 

ICllHilH^4* — a. — Crop  of  1888,  page  97.  Description  of  materiali; 
harvesting,  storing  and  feeding  qualities. 

b. — Knsilage  from  frosted  or  frozen  crops, 

C. — Analyses  of  ensilage  croi)S  and  ensilage,  page  lul. 

d.  — Crop  of  1889,  page  100.    Description  and  variety  test*. 

e.  — Cost  of  storing  ensilage,  1SS9,  page  103. 

f.  — Weighting  and  general  notes,  page  lOo. 

Ib^Orage  Gsil'den — Tests  of  grasses,  clovers  and  forage  plants, 
page   105.    Detailed   notes  on  same  and  on  general  gra:^3 
.  seeding. 

OrltS — A'ariety  tests,  with  33  varieties,  page  122. 
List  and  tables  of  comparative  results,  page  120, 

IV  heat — Variety  tests,  with  40  varieties,  page  123, 
Results  incomplete  and  unsatisfactory. 
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Corn — Variety  tests.    Table,  etc.,  pages  124,  125. 
Results  :    Valueless,  because  of  unfavorable  season. 

fertilizers — Soil  Tests  ivith  Fertilizers  and  Corn,  page  126. 
Results  :    1.  Conditions  too  unfavorable  for  definite  results. 

2.  Nitrogen  alone  gave  as  good  crops  as  "complete" 
fertilizers. 

Rot  Hi  ion — Description  of  Plots  and  Records,  to  date,  page  130. 
Stable  manure  gives  best  results  for  the  first  season. 

See<l-Gerininator— Test  of  a  nostrum  called  the  Seed-Germi- 
nator,  page  132. 
Result:   Its  use  proved  injurious  rather  than  beneficial. 

Machinist's  Report,  (pages  138  to  136.) 
General — a.  Boiler  and  Coal. 
h, — Pump  and  pumping. 

Farm  Maeilinery — Tests  of  several  Machines  and  ImphmmU. 
Page  134. 

a.  — Self-binding  Harvester.    Deoring's  All-Steel. 
U. — Grain  Drill.    The  Superior. 

e. — Potato-digger.  Rigby's. 

(I. — Transplanter.    Hand  Implement,  Park's  I'lanter. 
e. — Seed-Sowers.    Thomson's  and  Cahoon's. 

Metkorological  Recouds,  1889;  (pages  138  to  147.) 
Tables — a.  Comparative  Table  of  Monthly  Mean  Temperatures. 

b.  — Comparative  Table  of  Monthly  Rainfall. 
C. — Monthly  Summary  of  Mean  Temperatures. 

d.  — Monthly  Summary  of  Rainfall,  Sunshine  and  AVind. 

e.  — Rainfall,  daily,  for  12  Months. 

f.  — Sunshine,  daily,  April  to  November,  inclusive. 

Miscellaneous;  (pages  148  to  157. ) 

Sor^^hnni — The  Sorghum  Field. 

Stat3ment  of  Sorghum  Crop  grown  for  the  U,  S,  Dep't  of  Ajgricul- 
fure,  with  a  few  special  notes, 
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Grovrinf;  Wheat — Losses  in  Growing  Wheat;  Cost  of  Thresh- 
ing and  other  Items.    Experiences  ^Yith  wlieat  crop  of  1889. 

Abbreviations — Explanation  of  Abbreviations  of  Names  used 
in  Report,  page  137. 

Finaiieial — Report  of  the  Treasurer,  year  ending  June  oO,  1839, 
page  loT. 

Director's  Report ;  (pages  3  to  IT.) 

(Note:  Besides  references  to  most  of  the  subjects  above  named, 
tliis  report  includes  the  following:) 

Nllgar  CyOril — (p^'gc  5.)    Experiment  planned  but  abandoned. 

Tobacco — (page  5.)     Experiments  a   failure   because   of  bad 
weather. 

Feeding  Experiments— (p^ige  7.)     Recorded   in  Bulletin 
No.  7. 

Work  of  Yeriticatioil— (page  6.)    An  important  i)art  of  Sta- 
tion duty. 

<Jo-0|>eratioii — (page  8.)    Description  of  attempts  made,  and  of 
some  work  accomplished. 

Seed  Examinations— (page  lO.)    The  work  done.  General 
results;  seed  supply  of  the  State,  as  a  whole,  satisfactory. 

Improvements  at  tjlie  Station— (page  12,)  Description. 

Xeeds  of  the  Station— (page  12.)    Statement  of  same. 

Exhibitions  and  Meetings— (page  13.)    This  class  of  Sta- 
tion work  described  and  believed  to  be  useful. 

Visitors — (page  15.)    Increasing  in  number  and  interest. 

Reports  and  Bulletins— (page  17.)    List  of  Publications, 
1S89. 

Correspon<lence— (page  Ifi.)    Increasing  in  quantity  and  va- 
riety; 1542  letters  received  and  answered  in  twenty  months. 
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